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PREMEZCLAS Y METODO DE PREPARAR ADHESIVOS Y ASFALTOS DE

LAS PREMEZCLAS

"ANTECEDENTES DE LA INVENCION

CAMPO DE LA INVENCION

Esta invencién se relaciona con conjuntos de métodos
de premezclas de aglomerantes para preparar adhesivos y
asfaltos de conjuntos de premezclas, y métodos de
preparar rangos de adhesivos de asfaltos de las

corrientes de las premezclas.

En las solicitudes de ©patente estadounidense
copendientes series Nos. 60/183,655; 60/183,656; vy
60/247,639; describe unas prepinturas y métodos de
elaboracién de pinturas con elementos de estas
prepinturas que emplean diferenciacién del producto
denorad. El uso de conjuntos de ingredientes premezclados
o de materias primas segin se describe en estas
solicitudes se puede extender a la preparacién de

adhesivos.
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La formulacién de adhesivos involucra la seleccién y
mezcla apropiada de los ingredientes del adhesivo en las
proporciones correctas para proporcionar un adhesivo con
propiedades de procedimiento y manejo especificas, asi
como también las propiedades de las peliculas adhesivas
seca final deseada. Los ingredientes finales de muchos
adhesivos son el aglomerante, agarrador opcional, y un
fluido medio si la formulacién no es completamente pura,
el fluido medio es, agua si el adhesivo es un adhesivo
que lleva agua, o solventes si el adhesivo es un adhesivo
gque lleva solvente. Los ingredientes opcionales comunes
incluyen desespumantes, coalescentes, plastificadores,
espesantes, modificadores de reologia, solventes,
secadores, agentes antideslizantes, tensoactivos,
deshumidificantes, biocidas, reticuladores, pigmentos
opacificantes blancos, pigmentos extendedores, colorantes
y dispersantes. Después de que formula un adhesivo fluido
y se aplica a la superficie, el adhesivo seca por
evaporacién y el aglomerante forma una pelicula que
contiene el pigmento y las particulas extendedoras, si

existe alguna.

La formulacién de adhesivo es compleja -~ no es

simplemente un asunto de mezclar un poco de ingredientes



en diferentes proporciones. En su lugar, esta involucra
la seleccién y mezcla de diferentes ingredientes en
diferentes proporciones dependiendo del tipo de adhesivo
deseado. Esto requiere que 1los fabricantes almacenen
muchos.difereﬁtes ingredientes y cambios de ingrediente
durante la manufactura dependiendo del adhesivd del tipo
de adhesivo especifico que estid siendo preparado.
Adicionalmente, se requiere que aquellos involucrados en
la cadena de suministro y en particular, los vendedores
al detalle de adhesivo, lleven un g¢gran inventario de
adhesivos con el fin de ofrecer un rango de adhesivo,
tales como varics niveles de pelado, niveles de
viscosidad, niveles de adhesién, niveles de removilidad,

y niveles de reposicionabilidad.

Desde la perspectiva del numero de ingredientes
requerido, 1la formulacién de un adhesivo es menos
compleja que la formulacidn de una pintura
arquitecténica. Sin embargo, el . procesamiento Y
aplicaciones de wuso final de un adhesivo pueden
involucrar un mas amplioc rango de condiciones de las que
tipicamente se experimentan durante la aplicacién de 1la
pintura arquitecténica. Por ejemplo, un adhesivo puede

ser aplicado a indices de corte variantes dependiendo del
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equipec de procesamiento utilizado, (por ejemplo,
extrusién, aplicadores tipo wvarilla de fotograbado vy
mayer, recubrimientos con rodillo y boquilla y similares)
y utilizadas en un amplio rango de temperaturas (por
ejemplo, desde henores de 0° C en temperaturas bajas o
aplicaciones para toda temperatura a mayores de 40° C en

al nmenos aplicaciones de empaque).

Por lo tanto, seria deseable hacer adhesivos, bien
sea relativamente gran escala de planta industrial o
relativamente a pequeflas escala, punto de aplicacién,
punto de venta, o sitio de punto de uso, utilizando un
nimero limitado de ingredientes, para preparar todos
estos diferentes adhesivos, minimizando asi el nimero y
tipo de ingredientes requeridos para hacer un rango de
adhesivos. De esta manera, seria iGtil tener un sistema
que le permitiera al fabricante, vendedor, o usuario
ajustar el adhesivo en el punto de elaboracién, venta o
aplicacién, para que se ajuste al procesamiento y

condiciones de uso final.



RESUMEN DE LA INVENCION

La presente invencién proporciona conjuntos de
aglomerantes de premezclas fluidas, una o mas lineas de
adhesivos, y un rango de adhesivos. Un “fluido”®, COII'I.O se
utiliza aqui, significa cualquier material que fluye
incluyendo liquidos, polvos fluibles, y viscosos, sélidos
amorfos. Como se utiliza aqui, 1las premezclas son
“mutuamente compatibles” si los adhesivos formados al
mezclar las premezclas no evidencias signos de
inestabilidad coloidal tales como la floculacién.
Preferiblemente, los adhesivos formados de las premezclas
exhiben menos de 5 gramos de residuo, tales como gel ¥y
arena, por litro de adhesivo cuando el adhesivo es pasado
a través de una pantalla con malla 325, mas
preferiblemente menor de 1 gramc de residuo por litro.
Preferiblemente, las premezclas exhiben menos de 5 gramos
de residuo, tales como gel y arena, por litro de
premezcla cuando pasan a través de una pantalla malla
3,25, mAs preferiblemente menos de un gramo de residuo
por litro de premezcla. Si las premezclas y aditivos
opcionales incluidos para mejorar las propiedades
especificas del adhesivo son completamente compatibles,

es decir, pueden ser mezcladas en cualquier proporcidén



sin inducir inestabilidad coloidal, entonces ellas pueden
ser combinadas en cualquier combinacién que caiga dentro
del espacio de formulacién hecesario para nombrar el
perfil de propiedad deseadoc en el adhesivo final. Es
suficiente, sin embargo, si las premezclas y aditivos
opcionales se pueden combinar a proporciones deseadas sin
inducir inestabilidad coloidal para lograr el perfil de
propliedad deseado en los rangos de adhesivos. Como se
utiliza aqui, “adhesivo” se utiliza en amplio sentido
para incluir todos 1los tipos de adhesivos que incluyen
adhesivos puntos, que llevan agua, Y que llevan
solventes, incluyendo adhesivos sensibles a la presién y
adhesivos no sensibles a la presién. Los adhesivos
sensibles a la presién (“PSA”) que se pueden hacer
mediante el método de la invencién incluyen cualquier PSA
convencional incluyendo, sin limitacién, los adhesivos d
fundido en caliente, los adhesivos de caucho hasados en
solvente, los adhesivos de emulsién de caucho de
estireno-butadieno, y los adhesivos de acrilico. Tales
PSA se emplean en un nimero de aplicaciones, por ejemplo
en cintas y aplicaciones de etiqueta. Esta definicién de
“adhesivo” pretende incluir productos convencionalmente

conocidos como sellantes, segmentos De unibdn, yesos,



pastas, adhesivos de baldosas cerémicas; asfaltos, vy

adhesivos de construccién en general.

Una “linea de adhesivo”, como se utiliza aqui,
incluye al menos dos deferentes adhesivos que ofrecen
propiedades que difieren materialmente una de la otra en
al menos una propiedad observable, tales como la adhesién
a ciertos sustratos, viscosidad, removilidad, Yy
reposicionabilidad. Los fabricantes de adhesivos y los
vendedores al detal tipicamente ofrecen un rango de
adhesivos, el rango incluye al menos dos 1lineas de
adhesivos. Por “el rango incluye al menos dos lineas de
adhesivos”, como se utiliza aqui, significa que los
niveles discretos elegidos de la propiedad observable que
define una primer linea de adhesivo se combina con los
niveles discretos elegidos de la propiedad observable que
define una seqgunda linea de adhesivo, etc. para definir
los adhesivos en el rango de adhesivos. Por ejemplo,
preparar un rango de adhesivos que incluye cinco lineas
puede requerir preparar adhesivos que comprenden dos
niveles de pelado, dos niveles de viscosidad, dos niveles
de adhesién, dos niveles de removabilidad, dos niveles de
}eposicionabilidad, Yy preferiblemente todas las

combinaciones de estas. De esta manera, se pueden
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requerir 32 diferentes formulaciones de adhesivos (2 x 2
X 2 x 2 X 2). También estidn comprendidas, sin embargo, en
un rango de adhesivos en los cuales se omiten cierto
nimero de lineas o premezclas de adhesivos incluyendo
valores tan altos como 10-60% del nimero total, por

ejemplo, por razones comerciales o por razones de

estabilidad.

Un conjunto de diferentes, pero mutuamente
compatibles premezclas aglomerantes de adhesivo fluido
suficientes para formular al menos una linea adhesiva

comprende (a) al menos una premezcla que comprende al

menos un aglomerante polimérico que tiene un pelado de al

menos 20 onzas/pulgada, un agarre menor de
aproximadamente 300 gramos, Yy un corte mayor de
aproximadamente 50 horas; (b) al menocs una premezcla que
comprende al menos un aglomerante polimérico que tiene un
pelado menor de aproximadamente 20 a aproximadamente 50
onzas/pulgada, un agarrxe de aproximadamente 300 a
aproximadamente 500 gramos, y un corto de aproximadamente
S5 a aproximadamente 50 horas, y (c) al menos una
premezcla que comprende al menos un aglomerante
polimérico que tiene un pelado mayor de aproximadamente

50 onzas/pulgada, un agarre mayor de aproximadamente 500

IO/



gramos, Yy un corte menor de aproximadamente mnenor de

aproximadamente 10 horas, preferiblemente, el nimero de

premezclas va de 3 a 15.

La presénte invencién también proporciona una
composicién adhesiva que comprende le conjunto de
premezclas como se establecid anteriormente, Y
opcionalmente al nenos un ingrediente‘ adicional
seleccionado del grupo que consiste de una pegajosidad,

un espesante y reticulador.

Opcionalmente, al menos una de las premezclas
comprende ademéis al menos un aditivo opcional
seleccionado de un grupo que consiste de una pegajosidad,

un clasificador, un espesante y un reticulador.

También se proporciona un método de formulacidédn de
al menos una linea de adhesivo, cuyo método comprende las

etapas de:

(a) Suministrar el conjunto de diferentes, pero
mutuamente compatibles, premezclas de

aglomerante de adhesivo fluidas, que comprende:

J



(i) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de 20 onzas/pulgada, una pegajosidad de
menos de aproximadamente 300 gramos y un

corte mayor de aproximadamente 50 horas;

{(ii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 a 50
onzas/pulgada, una pegajosidad Polyken de
aproximadamente 300 a aproximadamente 500
gramos, y un corte de aproximadamente 5 a

aproximadamente 50 horas; y

(iii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
mayor de aproximadamente 50 onzas/pulgada,
una pegajosidad Poliken mayor de
aproximadamente 500 gramos y un corte menor

de aproximadamente 10 horas; y

(b) suministrar una cantidad predeterminada de cada
una de las ©premezclas en recipientes o

aplicador (es) para formar 1la linea de
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adhesivo. Preferiblemente, el nimero de

premezclas va de 13 a 15.

Proporcionar ademds un método de proporcionar un
rango de adhesivos, el rango comprende al menos dos

lineas de adhesivos, cuyo método comprende las etapas de:

{a) seleccionar el conjunto de diferentes, pero
mutuamente compatibles, premezclas de

aglomerante de adhesivo fluidas, que comprende:

(i) al menos una premezcla que comprende al menos
un aglomerante poliméricc que tiene un pelado
menor de aproximadamente 20 onzas/pulgada, una
pegajosidad Poliken de menos de aproximadamente
300 gramos y un corte mayor de aproximadamente

50 horas;

(ii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 a aproximadamente
50 onzas/pulgada, una pegajosidad Polyken de

aproximadamente 300 a aproximadamente 500
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gramos y un corte de aproximadamente 5 a

aproximadamente 50 horas;

(iii) al menos una premezcla que comprende al menos
uh aglomerante polimérico que tiene un pelado
mayor de aproximadamente 50 onzas/pulgada,
una pegajosidad Poliken mayor de
aproximadamente 500 gramos y un corte menor

de aproximadamente 10 horas; y

(iv) al menos una premezcla adicional diferente

seleccionada de (i), {(ii), o (iii); y

(b) suministrar una cantidad predeterminada de cada
una de las premezclas en recipientes o
aplicador (es) para formar la 1linea de
adhesivo. Preferiblemente, el nﬁmero de

premezclas va de 4 a 15.

Los métodos aqui enunciados pueden comprender ademas
las etapas de proporcionar al menos una pegajosidad, al
menos un espesante, al menos un reticulador, o

combinaciones de estos. Las cantidades predeterminadas
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del agarrador, espesante; y/o reticulador se suministran

en recipientes o el aplicador (es).

También se proporciona un conjunto de diferentes
premezclas suficientes para formar al menos una linea
adhesiva diferente, cuyo conjunto comprende al menos dos
diferentes, . pero mnmutuamente compatibles, premezclas
aglomerantes adhesivas fluidas seleccionadas del grupo
que consiste de (a) al menos una premezcla que comprende
al menos un prepolimerc curable que forma un aglomerante
polimérico que tiene un Tg de aproximadamente -70° C a
aproximadamente 0° C cuando se cura; (b) al menos una
premezcla fluida que comprende al menos un prepolimero
curable que forma un aglomerante polimérico que tiene un
Tg de aproximadamente -10° C a aproximadamente 70° C
cuando se cura; (¢} al menos una premezcla que comprende
al menos un aglomerante polimérico que tiene un Tg de
aproximadamente 0° C a aproximadamente 30° C; (d) al
menos una premezcla que comprende al menos un aglomerante
polimérico que tiene un Tg de aproximadamente -15° C a
aproximadamente 15° C; y (e) al menos una premezcla que
comprende al menos un aglomerante polimérico de al menos

un Tg de aproximadamente -70° C a aproximadamente 0° C.
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También se proporciona un método para proporcionar
al menos una line; d; adhesivo, cuyoe método comprende las
etapas de (a) proporcionar un conjunto de diferentes,
pero mutuamente compatibles, premezclas aglomerantes de
adhesivo fluido que comprende al menos dos premezclas
seleccionadas del grupo que consiste de (i) al menos una
premezcla que comprende al menos un prepolimero curable
que tiene wun Tg de aproximadamente -~70° C a
aproximadamente 0° C cuando se cura; (ii) al menos una
premezcla que comprende al menos un prepolimero curable
que tiene wun Tg de aproximadamente -10° C a
aproximadamente 70° C cuando se cura; (iii) al menos una
premezcla que comprende al menos un aglomerante
polimérico que tiene un Tg de aproximadamente 0° C a
aproximadamente 30° C; (iv) al menos una premézcla
Comprende por lo menos un aglomerante polimérico que
tiene un Tg de cerca de -15° C a cerca de 15° C;-y (v)
por lo menos una premezcla que comprende por lo menos un
aglomerante que polimérico que tiene un Tg de cerca de -
70° C a cerca de 0° C; y (b) dispensar una cantidad
predeterminada de cada una de las premezclas dentro de

contenedores o de un aplicador para formar una linea de

adhesivo.

6 7
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suministra adicionalmente un método para

suministrar un rango deé adhesivos, el rango comprende por

lo menos dos lineas de adhesivo, dicho método comprende

las etapas de:

(a)

suministra un conjunto de premezclas de
aglomerante adhesivo fluide diferentes, péro
mutuamente compatibles, que comprende por 1lo
menos tres premezclas seleccionadas a partir
del grupo que consiste de (i) por lo menos una
premezcla que comprende por lo menos un
prepolimero curable que tiene un Tg de cerca
de -70° C a cerca de 0° C cuando estd curado;
(ii) por lo menos una premezcla que comprende
por lo menos un prepolimero curable que tiene
un Tg de cerca de -10° C a cerca de 70° C
cuando estd curado; (iii) por lo menos una
premezcla que comprende por lo menos un
aglomerante polimérico que tiene un Tg de
cerca de 0° C a cerca de 30° C; (iv) por lo
menos una premezcla que comprende por lo menos
un aglomerante polimérico que tiene un Tg de
cerca de -15° C a cerca de 15° C; (b) por lo

menos una premezcla que comprende por lo menos

r At
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un aglomerante polimérico que tiene un Tg de
cerca de -70° C a cerca de 0° C; y (vi) por lo
menos una premezcla difeiente adicional
seleccionada de las premezclas (i), (i1},
(iii), (iv), y (v}; o (b) dispensar una
cantidad predeterminada de cada una de 1las

premezclas en contenedores © aplicadores para

formar lineas de adhesivos.

Los métodos de aqui pueden adicionalmente comprender
las etapas de agregar materiales que promuevan la
aplicacién o el comportamiento final del adhesivo, tales
como pegadores, plastificadores, espesadores,

reticuladores, y mezclas de ellos.

Los calafateadores son similares a adhesivos vy
sellantes en que ellos estdn basados en polimeros suaves.
Muchos calafateadores también son similares a pinturas en
cuanto ellos pueden ser llenados con pigmentos vy
extendedores. Los calafateadores se diferencian por su
alto contenido en sélidos y alta viscosidad y su uso para

llenar y sellar grietas, uniones, y similares.

8 A
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Si una linea de adhesivos es deseada, por ejemplo,
si una propiedad clave va a ser variada (por ejemplo,
pelado, viscosidad, adhesién, removilidad, y
reposicionabilidad), entonces 1la linea de adhesivo
completa puede ser hecha a partir de una de cada de las
premezclas (i), (ii), y (iii) «que se describen
anteriormente o alternativamente a partir de por lo menos

dos de (a) a (e} que se describieron anteriormente.

Si un rango de adhesivos incluye dos lineas de
adhesivos es 1lo que se desea, por ejemplo, si dos
propiedades claves son varladas, (por ejemplo dos
propiedades seleccionadas a partir de pelado, viscosidad,
adhesién, removilidad, y reposicionabilidad), entonces el
rango de adhesivos puede ser hecho de por lo menos una de
cada una de las premezclas {i) a (iii) y por lo menos una
premezcla adicional pero diferente seleccionada de las
premezclas (i) a (iii) o alternativamente, de por 1lo
menos dos de las premezclas (a) a (e) descritas
anteriormente y por lo nenos una premezcla diferente
adicional seleccionada de las premezclas (a) a (e)
descritas anteriormente dependiendo de qué propiedades

claves van a ser variadas.
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Si se desea un rango de adhesivos que incluye tres
lineas de adhesivo, por ejemplo, si dos propiedades
claves van a ser variadas (por ejemplo, tres propiedades
seleccionadas a partir de pelado, viscosidad, adhesién,
removilidad, ¥ reposicionabilidad), entonces el rango de
adhesivos puede ser hecho a partir de por lo menos una de
cada una de Jlas premezclas (i), premezclas (ii), ¥y
premezclas (iil) y por lo menos dos premezclas diferentes
adicionales seleccionadas a partir de (i}, (ii), o (iii)
o alternativamente por lo menos una de cada una de las
premezclas (a) a (e) y por lo menos dos premezclas
~ diferentes adicionales seleccionadas a partir de (a) a
(e}, dependiendo de qué prépiedades clave van ser

variada.

Si lo que se desea es un rango de adhesivos que
incluya 4 1lineas de adhesivo, por ejemplo, si cuatro
propiedades clave van a ser variadas {(por ejemplo, cuatro
propiedades seleccionadas a partir de pelado, viscosidad,
adhesién, removilidad, reposicionabilidad), entonces el
rango de adhesivos puede ser hecho de por lo menos una de
cada una de las premezclas (i), premezcla (ii), vy

premezcla (iii) y por lo menos tres premezclas diferentes
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adicionales seleccionadas a partir de (i) a (iii),

dependiendo de que propiedades clave van a ser variadas.

Esta técnica puede continuar variando tantas

propiedades clave adicionales como se desee.

Por “premezcla adicional seleccionada a partir del
grupo que consiste de (i), (ii), y (iil)” se quiere decir
una premezcla de aglomerante adhesivo que es diferente de
las premezclas de adhesivo (i), {(ii), Q (iii),
respectivamente, pero que de otra manera cumple con las
limitaciones asociadas con las premezclas (i), (ii), ¥
(iii) . Por “premezclas adicionales seleccionadas a partir
del grupo que consiste de (a), (b), (c), y (d), y (e)” se
qulere decir aqui una premezcla de aglomerante adheéivo
diferente de la premezcla (a), (b}, (c), (d), o (e),
respectivamente, pero de otra manera que cumple con las
limitaciones asociadas con las premezclas (a), (b), {(c),

(d), f(e).

En cada una de las modalidades anteriores, las
premezclas son seleccionadas para cubrir un amplio
espacio de formulacién tal que las propiedades adhesivas

finales deseadas descansan dentro del espacio de mezcla
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definido por las premezclas en los extremos. En muchos
casos, las premezclas no seran ellas mismas adhesivas
practicos, pero empujando las premezclas a aquellos
extremos uno puede maximizar el espacio de mezcla
disponible para el sistema adhesivo. Cuando las
premezclas, aditivos y colorantes son completamente
compatibles, ellos pueden ser mezcladas en las
proporciones deseadas para lograr las lineas de adhesivo
deseadas y el rango de adhesivo sin inducir en

estabilidad coloidal.

Esta técnica es similar a los principios de disefio
usados en diseflo y andlisis experimental estadistico de
disefios de componentes de mezcla; sin embargo, en lugar
de disefiar un espacio de mezcla para explorar 1la
superficie de respuesta dentro de esta, uno esté
diseflando los limites del espacio de muestra para
maximizar la flexibilidad del sistema adhesivo. La clave
al éxito es poner compatibilidad mutua de los
ingredientes individuales y las premezclas en todo el

espacio de mezcla.

Las propiedades de adhesivo pueden ser previstas de

diferentes maneras. Una ensefianza es desarrollar unos
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modelos de superficle de respuesta del espacio de mezcla
usando . las herramientas estadisticas de disefio
experimental de componentes de muestra estandar. Estos
modelos estadisticos simples pueden ser usados por un
programa de diferenciacién lineal, por una blsqueda de
malla masiva, o por unas herramientas de anllisis
grdfico. Otra enseflanza es simplemente usar métodos
empiricos para dete;minar qué mezclas son necesarias para
lineas de adhesivo especificas y luego incorporar esta§
recetas empiricas simples en el software de maquina

fabricante de adhesivo.

Una extensién de estas técnicas es tener la maquina
de adhesivo automidticamente preensayada en cuanto a
ciertas propiedades c¢laves (por ejemplo, viscosidad,
adhesién a ciertos sustratos, pelado, pegado, y desgarre)
y hacer ajustes menores durante la formulacién de los
adhesivos de las premezclas. Teniendo enlaces de
realimentacién en la maquina' de adhesivo se pueden
suministrar una mayor precisién en cuanto a clase de
color, adhesién, esfuerzo de pelado, pegajosidad,

esfuerzo de desgarre, y objetivos de viscosidad.
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Se prefiere que todas las premezclas fluidas
enpleadas aqui tengan la misma o viscosidades similares
para ayudar en la mezcla. La fluctuacién de viscosidad en
la formulacién de adhesivo fiﬂal es esperada gque se
reduzca debido al equilibrio a priori de los ingredientes

en las premezclas.

Las premezclas son formuladas para maximizar la
flexibilidad de la fabricacién del adhesivo. En vez de
comprar ingredientes de adhesivo individuales, los
fabricantes de adhesivo, y ain los compradores en los
puntos de venta y puntos de wuso (almacenes de
mejoramiento de casas, departamentos de productos para
construccién, y contratantes), pueden comprar el conjunto
de premezclas necesarias para preparar un rango deseado
de adhesivo. Estos conjuntos de premezclas contendran por
lo menos una de las premezclas (i), (ii), y (iii) vy
posiblemente premezclas adicionales dependiendo de la
flexibilidad de formulaciones deseada. Opcionalmente, las
premezclas anteriores son mezcladas con una premezcla
adicional que incluye por lo menos un colorante tal como

un pigmento o tinta coloreada,
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Los conjuntos y métodos de la invencién pueden ser

usados para calafateadores.

La seleccién de aglomerante es el mayor factor en la
produccién deé un calafateador que tiene el conjunto
deseado de propiedades. Aquellos versados en la técnica
reconocen facilmente que las caracteristicas del
aglomerante tales como el nivel de sélidos, la seleccién
de monémero, el peso molecular, los médulos Tg y muchos
otros factores influencian las propiedades del
calafateador. Aquellos versados en la técnica también
reconocen cualitativamente cbmo controlar estas
caracteristicas para obtener las propiedades
calafateadoras deseadas. Tales propiedades incluyen el
balance entre resistencia a la tensién contra
elongacién/flexibilidad, adhesidén, pegajosidad de la
superficie, agrietamiento en canal, claridad,
amarillosidad, encogimiento y costo. Mientras que una
relacién cuantitativa entre caracteristicas de
aglomerante y propiedades es dificil de obtener, aquellos
versados en la técnica puede facilmente seleccionar los
aglomerantes apropiados para usar en las premezclas de
aglomerante para producir las propiedades calafateadoras

deseadas.
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En la modalidad calafateadora, el conjunto comprende
(a) por lo menos una premezcla aglomeradora calafateadora
que comprende por lo menos un aglomerante polimérico tal
que tiene un Tg de menos de cerca de 0° C; (b) por lo
menos de cerca de 0* C; (b) por lo menos una premezcla de
aglomerante que comprende por lo menos un aglomerante
polimérico que tiene un Tg de menos de.cerca de 25° C y
{(c) opcionalmente, por lo menos una premezcla extendedora
que comprende por lo menos un extendedor; en donde las
premezclas tienen un contenido sb6lido de por lo menos

cerca de 50% en peso.

También se suministra un método para formar por lo

menos una linea de calafateador, dicho método comprende

las etapas de:

(b) suministrar un conjunto de premﬁzclas de
aglomerante calafateador fluido diferentes,
pero mnutuamente compatibles, suficiente para
formar por lo menos una linea de
calafateadores, dicho conjunto comprende (i)

por lo menos una premezcla de aglomerante gque



comprende por lo menos un aglomerante
polimérico que tiene un Tg de menos de cerca
de 0° C; (ii) por lo menos una premezcla de
aglomerante gque comprende por lo menos un
aglomerante polimérico que tiene un Tg de
menos de 25° C; (iil) por lo menos una
premezcla extendedora que comprende por 1lo
menos un extendedor; en donde las premezclas
tienen un contenido de s6lidos de por lo menos
cerca de 50% en peso; cerca de 30° C; (iv)
dispensar una cantidad predeterminada de cada
premezcla en contenedores o aplicadores para

formar por lo menos una linea de calafateador.

La premezcla extendedora puede comprender
adicionalmente por lo menos un pigmento de opacificante.
Alternativamente o adicionalmente, el conjunto de
premezclas de calafateador puede adicionalmente
comprender por lo menos una premezcla fluida mutuamente
compatible, que comprende por lo menos un pigmento

opacificador.

los métodos de 1la presente pueden comprender

adicionalmente la etapa de mezclar las premezclas de




adhesivo o de aglomerante calafateador antes, mientras, o
después de que ellos han sido dispensados dentro de los
contenedores. El método puede comprender adicionalmente
la etapa de mezclar estas premezclas antes o mientras son
dispensadas deéntro de los aplicadores. Los métodos pueden
incluir adicionalmente la etapa de ajustar la viscosidad
de estas premezclas antes, mientras, o después de que son
dispensadas dentro de sus contenedores o antes o mientras
son dispensados dentro de los aplicadores. Los métodos
presentes pueden ser llevados a cabo continuamente en una
industria fabricante, en un distribuidor, en un punto de
venta, o en un punto de uso. Adicionalmente, los métodos
pueden ser controlados por un computador. Por “premezcla
adicional [“a”, “b”, o “c”] se quiere decir una premezcla
calafateadora diferente de las premezclas de aglomerante
calafateador (a) y (b)) y la premezcla extendedora de
calafateador (c), respectivamente, pero de otra manera
que cumple con las limitaciones asociadas con las

premezclas de calafateador (a), (b) y (c).

Mientras se ha ejemplificado c¢con un adhesivo
sensible a la presién y un calafateador, los presentes
métodos no estédn limitados a preparar solamente adhesivos

sensibles a la presién o calafateadores per se sino que

2% -
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también pueden ser extendidos a la preparacién de
cualquier adhesivo, sellante, calafateador o producto de
construccién relacionado con base en agua o con base en
disolventes. Las industrias y los segmentos de mercado en
donde los adhesivos y productos relacionados producidos
por los presentes métodos pueden ser usados incluyen
adhesivos usados para la construccién, el pegado primario
y principal de madera, muebles, transporte por tierra-
OEM, mercado de reposicién automotriz, aeroespacio,
eléctrico/electrénico, electrodomésticos, empagques,
encuadernacién, textiles, zapatos, abrasivos sensibles a
la presién, materiales de friccién, fundicién,
consumidor, aerosol, médico, dental, conjunto de

productos miscelaneos y similares.

DESCRIPCION DETALLADA DE LA INVENCION

Las premezclas de la presente invencién cada una
contienen un aglomerante polimérico que tiene propiedades
especificas. Los aglomerantes poliméricos son polimeros o
prepolimeros que forman la pelicula principal del
adhesivo. Los aglomerantes aglomeran el pigmento, si esta
presente, y/0 los extendedores y suministra el flujo de

adhesivo requerido. Los aglomerantes seleccionados para

2 37
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la premezcla dependeran del uso final del adhesivo

formulado.

Aglomerantes poliméricos adecuados. incluyen
polimeros naturales y sintéticos disueltos en agua o
disueltos en disolvente, incluyendo pero sin limitarse a,
homopolimeros, copolimeros o tertpolimeros tales como
polimeros acrilicos y/o metacrilicos, acetato de
pelivinilo, polivinilalcohol, copolimeros estireno-
acrilico, copolimeros estireno-butadieno, copolimeros
acetato de vinilo-acrilico, copolimeros. de etileno-
acetato de wvinilo, copolimeros de acetato de vinilo-
versatato de vinilo, copolimeros de acetato de vinilo-
maleato de vinilo, terpolimeros de acetato de wvinilo-
cloruro de vinilo-acrilico, terpolimeros de etileno-
acetato de vinilo-acrilico, poliuretano, butiral
polivinilo, polimeros acrilicos estructurales,
anaertbicos, polimeros de clanoacrilato, cloruro de
polivinile, cloruro de polivinilideno, polietileno,
copolimeros de etileno—-acetato de vinilo, polipropileno,
copolimero de etileno/a4cido acrilico, copolimeros de
etileno/acrilato de metilo, polietileno irradiado,
poliamida, poliéster, epoxi, fenélico, amino, furan,

poliimidas, caucho natural, copolimeros de estireno y
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tertpolimeros de estireno, copolimeros . de bloque
estirénico o no bloque estirénico, neopreno, cauche de
nitrilo, ©butileno, polibuteno, cauchos de etileno-
propileno-dieno, silicona de caucho, goma animal,
cafeinas, almidén y flor de trigo, dextrinas, celulosa,
bitumen, resina, lignina, silicato, caucho de estireno-
butadieno, estireno-butadieno, acrilonitrilo-butadieno-
estireno, halo-dieno, Yy similares. Los polimeros o
prepolimeros pueden opcionalmente contener hasta cerca de
10% en peso de un mondémero funcional, por ejemplo, pero
sin limitarse a, Acido carboxilico, fosfato, sulfato,
sulfonato, y monémeros de amida y combinaciones de ellos,
monémeros no funcionales y mezclas de ellos. Los
aglomerantes poliméricos son preferiblemente polimeros de

latex disueltos en agua.

Con las premezclas, es5 opcional incluir cantidades
menores, por ejemplo, menos de cerca de 20% en peso, con
base en el peso total de las premezclas, de aditivos
adhesivos convencionales tales como pegadores,
plastificadores, reticuladores, espesadores, acidos,
bases, desespumantes, coalescentes, codisolventes,
resinas dispersantes, antienmohecedores, biocidas,

agentes anticongelamiento, pigmentos opacificantes,
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pigmentos extendedores, colorantes, vidrio y bolitas
poliméricas similares. Estos aditivos deben ser
compatibles con los otros ingredientes de adhesivo en la
premezcla y las premezclas empleadas en la formulacidn de
las lineas de adhesivo. Estos ingredientes opcionales
pueden ser agregados separadamente o© agregados a lés
premezclas. En los ejemplos, el pegador, el reticulador,
y/o el espesador son incluidos como ingredientes
separados en vez de ser incorporados dentro de 1las

premezclas.

Las propiedades de pegado, resistencia al pelado,
resistencia al corte, gque son propiedades mutuamente
exclusivas frecuentemente pueden ser altamente
importantes en catalogar una composicién de adhesivo que
sea adecuada para una aplicacién particular. El pegado es
generalmente una medida del flujo wviscoso bajo
condiciones de velocidades de esfuerzos répidos vy
magnitudes de ' esfuerzos pequefios. La resistencia al
pelado es una medida de resistenciaal flujo a velocidades
de esfuerzo intermedio y moderado a magnitudes de
esfuerzo alto, lo mismo que el esfuerzo cohesivo del
adhesivo. La resistencia al desgarre es una medida de la

resistencia al flujo a magnitudes de esfuerzo intermedio.
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Los aditivos poliméricos, tales como pegadores Yy
plastificadores, pueden ser agregados para modificar las
propiedades del adhesivo incluyendo, por ejemplo, el
comportamiento viscoeladstico del adhesivo terminado. El
aditivo polimérico particular seleccionado puede variar
dependiendo, por ejemplo, del adhesivo involucrado y de

la modificaciédn buscada.

Generalmente hablando, para promover las
caracteristicas de comportamiento del adhesivo el pegador
debe poseer un cierto rango de propiedades con respecto
al acdhesivo al cual se agrega. Por ejemplo, el pegador
debe generalmente tener un peso molecular bajo mas bajo
que el del polimero del adhesivo. Adicionalmente, el
pegador debe generalmente tener una temperatura de
transicién al vidrio (Tg) mayor que aquella del polimero
del adhesivo. La temperatura de ablandamiento del pegador
debe generalmente ser mayor que aquella del polimero del
adhesivo, y el pegador debe generalmente tener un grado
minimo de compatibilidad con el polimero del adhesivo.
Pegadores adecuados incluyen los pegadores de grado

sblido y dispersados tales como ésteres de rosin, A4cidos
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de rosin y resinas de hidrocarburo incluyendo resinas

alifAticas y aromidticas y similares.

Los plastificadores pueden ser agregados a una
composicién de adhesivo, por ejemplo, para incrementar su
trabajabilidad, flexibilidad, y/o dispensibilidad. Ellos
son moléculas que son m&s pequeflas que las moléculas de
aglomerante polimérico presentes en el sistema adhesivo.
Dependiendo del sistema adhesivo involucrado, la adicién
de un plastificador puede disminuir la viscosidad de
fusiétn, el mbédulo elastico, la temperatura de transicién
al vidrio (Tg) del sistema general. Los plastificadores
pueden también ser agregados a formulaciones de polimero
para incrementar la flexibilidad promoviendo la formacién
de enlaces entre 1las moléculas de polimero y el
plastificador en desde entre las moléculas de polimero
mismas. Las moléculas de plastificador separan las
cadenas poliméricas grandes del aglomerante y reducen las
fuerzas atractivas entre ellas y actita como lubricante.
Al hacer eso, el plastificador puede también incrementar
el volumen especifico y cambiar el indice de refraccibﬁ
de la composicién adhesiva resultante. La adicién del
plastificador puede también incrementar la viscosidad de

la composicidén adhesiva.
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Reticuladores adecuados que incluyen metal
multivalente tal como el zinc, magnesio, aluminio,

calcio, hiero, circonio, y similares.

Los pigmentos opacificantes adecuados incluyen el
didxido de titanie (TiO2) o una.combinacién de 6xido de
titanio y pigmentos ocultadores auxiliares tales como
particulas de polimero de latex con vaclos, O6xido de
zinc, 6xido de plomo, pigmentos de polimero sintético, y
mezclas de ellos. Los grados rutilo y anastasa del
di6éxido de titanio son adecuados para el uso aqui. El
diéxido de titanio rutilo es preferido. La superficie de
estos diéxidos de titanio pueden ser tratadas con
diversos tratamientos de superficie orgéanica y/o
inorginica, por ejemplo, como los 6xidos de silice,
alimina, ¥y circonio. El 6xido de titanio ahumade también

es util aqui.

Las particulas de latex con vacios son Utiles en la
presente invencién tienen un diametro del tamafio de
particula de alrededer de 100 nm hasta 2500 nm y una
fraccién de vacio de entre 10% a 75%. Preferiblemente,

las particulas de latex con vacios tienen un tamafio de
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particula entre 500 nm a cerca de 1.100 nm. Las
particulas de latex con vacios tienen por lo menos un
vacio pero deben tener miltiples vacios, vacios no
esféricos, vaclos Iinterconectados, vacios que tienen
canales hacia el exterior de las particulas, Yy
estructuras descritas como vesiculadas o similares a
esponja. Preferiblemente, ellos tienen un solo vacio. Las
particulas de létex con vacio tienen una temperatura de
transicién al vidrio (Tg) de por 1lo menos 20° C(,
preferiblemente por lo menos cerca de 50° C. Entre mas
alta sea la temperatura de transicibén al vidrio, mas dura
es la particula y menos tendencla tiene a colapsarse. So
las particulas de latex con vacio se colapsan ellas
serian incapaces de contribuir al ocultamiento. Las
particulas de létex con vacios pueden ser preparadas por
procesos de polimerizacidén convencionales conocidos en la
técnica, tales como aquellos descritos en la US-A-
3,784,391, Us-A-4,798, 691, USs-A-4,908,271, US-A-
4,972,000, US-A-5,041,464, US-A-5,157,084, US-A-5,216,044
y US-A-6,020,435, también como las solicitudes de
patentes Japonesas 60/223.873. 61/62510. 61/66710.
61/86941. 62/127336. 62/156387. 01/185311. y 02/140272.
Preferiblemente las particulas de litex con vacios son

preparadas de acuerdo con la US-A-4,425,836 US-A-
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4,469,825, US-A-4,594,363, US-A-4,880,842, US-A-5,494,971

y US-A-6,020,465.

Pigmentos extendedores adecuados para uso en la
presente incluyen el sulfato de bario (cerca de 1 a cerca
de 15 micrones), blanco fijo (cerca de 0,05 a cerca de 5
micrones), carbonato de calcic (cerca de 0,05 a cerca de
35 micrones), silice (cerca de 0,001 a cexca de 14
micronesh silicato de magnesio (cerca de 0,5 a cerca de
15, micrones), silicato de aluminio (cerca de 0,2 a cerca
de 5 micrones), mica, bentonita, silicato de magnesio
alumina, alimina ahumada atapulgita coloidal, silicato de
alimino de sodio amorfo sintético, silicato de alumina

potasio de sodio, y similares.

El espesante es un término general que incluye
cualquier material agregado a un adhesivo par; modificar
su perfil reoldbgico. Los espesantes preféridos son
espesantes asociativos. Los espesantes adecuados para uso
en la presente incluyen el alcohol de polivinilo (PVA),
emulsiones solubles en alcali modificadas
hidrofébicamente conocidas en la técnica como emulsiones
HASE. Emulsiones hinchables-:solubles Alcali conocidas en

la técnica como emulsiones HASE, polimeros de uretano de
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6xido de etileno modificado hidrofébicamente cénocidos en
la técnica como espesantes HEUR, y espesantes celulbsicos
tales como la celulosa de hidroximetilo (HMC), celulosa
de hidroxietilo (HEC), celulosa de  hidroxietilo
modificada hidrofébicamenhte (HMHEC) , celulosa de
carboximetil de sodio (SCMC) , celulosa de 2-
hidroxietilcarboximetil de sodio, 2-
hidroxiﬁropilmetilcelulosa, 2-hidroxietilmetilcelulosa,
2-hidroxibutilmetilcelulosa, 2-hidroxietil etil celulosa,
2-hidroxipropilcelulosa, y similares. También son utiles
como espesantes el silice ahumado, la arcilla de
atapulgita, y otros tipos de arcilla, agentes quelantes

de titanato, y similares.

Los dispersantes adecuados para uso en la presente
invencién incluyen dispersantes no ibnicos, anibénicos y
catiénicos tales como 2-amino 2-metil l-propanol (AMP),
dimetil amino etanol (DMAE), tripolifosfato de potasio
(KTTP), polifosfato de trisoedio (TSPP), &acido citrico y
otros é&cidos carboxilicos, y similares. Los polimeros
aniénicos tales como homopolimerpos y copolimeros basados
en 4cidos policarboxilicos, incluyen aquellos que han
sido nodificados hidrofébicamente o modificados

hidrofilicamente, por ejemplo, acido poliacrilico o &Acido

39
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polimetacrilico o anhidrido maléico con diversos
monémeros tales como estireno, acrilato o metacrilato,
diisobutileno, u otros comonémeros hidrofilicos . o
hidrofébicos también son adecuados para usarse CcOmoO
dispersantes, adicionalmente incluyendo las sales de los

dispersantes anteriormente mencionados y mezclas de los

mismos.

Los desespumantes adecuados incluyen los dioles
acetilénicos, los desespumantes con base en aceite

mineral y con base en silicona, y similares.

Los coalescentes, plastificantes y otros disolventes
opclonales adecuados incluyen el etilenglicol, el
propilenglicol, exilenglicol, 2,2,4-trimetil-1, 3-
pentanediol monoisobutirato (TEXANOL™), éteres de glicol,
espiritus minerales, metilcarbitol, butilcarbitel,

eftalatos, adipatos y similares.

Los antienmohedecedores Yy biocidas adecuados
incluyen el O6xido de zinc, isotiazolones, triazoles, ¥y

similares.

39 A
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Los tensoactivos adecuados incluyen el tensocactivos

catiénicos, anldénicos y no ibnicos.

Para poder minimizar el nimero de ingredientes de
adhesivo necesarios para prepara un rango de adhesivo
requiere considerar los extremos de las propiedades clave
requeridas para el rango de adhesivos y formular
premezclas de adhesivos que son capaces de ser mezcladas
en diversas combinaciones para suministrar las
propiedades clave requeridas en los valores extremo y en
los puntos intermedios igualmente. Las propiedades
especificas también pueden ser mejoradas incluyendo

aditivos de adhesivo que promueven la propiedad deseada.

Todos los rangos descritos aqui son inclusivos y los
minimos y maximos de los rangos deseados son combinables.
Las medidas de pegajosidad se hacen de acuerdo con el
ensayo de peg;josidad estdndar PSTC a una velocidad de 12
pulgadas/minuto. La medida de pelado es hecha de acuerdo
con el ensayoc de pelado estandar PSTC en un tercer
Polyken. Las medidas de corte son hechas en una muestra
de ensayo de una pulgada cuadrada sobrepuesta con un peso
de un kilogramo bajo corte estdtico a una temperatura

entre 55 a 80° F. Todas las anteriores medidas son hechas
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usando un espesor de recubrimiento de 0,9 a 1,1 min. La

temperatura de transicién al vidrio (“Tg”) se mide por

medico de calorimetria de barrido diferencial a una

velocidad de 20° C/minuto.

EJEMPLOS

Ejemplo 1 - Preparacidén de Premezclas de Aglomerante de

Adhasivo

La premezcla 1 es preparada mezclando 100 gramos de
un polimero sensible a 1la presidén acrilico (N-619
disponible de Rohm and Haas Company, Philadelphia, PA)
con 0,5 gramos de un agente humectante estandar comercial
no iénico o aniénico, 1,0 gramos de un estabilizador
mecdnico bisfenol etoxilado, vy 0,5 gramos de un
desespumante estidndar. E1 pH es ajustado por encima de

8,0 con amoniaco.

La premezcla 2 es preparada mezclando 10 gramos de
un polimero sensible a la presiédn acrilico (N-580
disponible de Rohm and Haas Company, Philadelphia, PA)
con 0,5 gramos de un agente humectante no iénico o

aniénico estandar comercial, 1,0 gramos de un



estabilizador mecédnico de fenol etoxllado, y 0,5 gramos
de un desespumante estdndar. El1 pH es ajustado como

anteriormente a 8,0 con amoniaco.

La premezcla es preparada mezclando 100 gramos de un
polimero sensible a la presibn acrilico (N-1031
disponible de Rohm and Haas Company, Philadelphia, PA)
con 0,5 gramos de un agente humectante no idnico o
anidnico estandar comercial, 1,0 gramos de un
estabilizador mecinico de fenol etoxilado, y 0,5 gramos
de un desespumhnte estidndar. E1 pH es ajustado como antes

a 12,0 con amoniaco.

Ejemplo 2~ preparacién de adhesivo

Los aglomerantes 1, 2, y 3 pueden ser combinados en
varias proporciones junto con varios niveles de pegadores
y reticulantes dispersados para producir adhesivos dque
tienen caracteristicas adecuadas @para aplicaciones
sensibles a la presién tales como aplicaciones de cinta y
rétulos de adhesivos sensibles a la presién (PSA). Los
aditivos tienen bajas viscosidades gque pueden ser

aplicadas a través del grabado o aplicadores tipo Mayer

2 ¥
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rod. Los adhesivos que tienen altas viscbsidades son

adecuados para recubridores de rubidio o placa.

El espesante es un espesante HASE (Acrysol TT-615
disponible de Rohm and Haas Company, Philadelphia, PA).
El pegador es un éster de rosin dispersado, 4&cido de
rosin, o un hidrocarburo. El reticulador es tipo metdlico

multivalente.

La formulacién de las premezclas de adhesivo se

muestran en la siguiente tabla.

Los niveles de ingrediente se muestran en 1la

siguiente tabla.

Los niveles de ingrediente se dan en gramos.
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Ingredient | Adhesién Adheaién Pelado Palado Pelado Pelado Reposicio | Reposicio Bajo Bajo Alto Alto
[1] de poliole | de poliocla bajo de bajo de alto de alto de nable nable pelado palado pelado pelado
fina ** fina propésito | propésito | propésito | propésito removible | removible | removible { removible
general general general+«+ general
Premezcla 50-60 50-60 - - 70-80 70-80 20-30 20-30 - - 10 a 20 | 10 a 20
1
Premezcla - - 40-50 40-50 - - 70-80 70-80 10 a 20 | 10 a 20 - -
Premezela | 5 a 20 5 a 20 40-50 40-50 - - - ~— 80-90 80-90 80-90 80-90
Espesante - 1al,5 - lasb - lal,5 - lal,5 - lall,5 - lal,5
Pagador 20-30++* 20-30 5 al0 5 a 10 | 20-30** 20-30 - lal,5 - ftad - —=
Reticula - -— - - - - la2 la?2 la2 la2 la2 la2
dor
Comenta |Adhesién a| Recubri Rasultados Recubri Alta Recubri | Rétulo PSA| Recubri Diversas Recubri Mayor Recubri
rios auperfi dores de pueden dores de |adhesién/d | dores de tiene dores de removili dores de |adhesién y| dores de
cles de ma;or varciar mayor ependiente ma yor corto mayor dedes mayor removili mayor
poliole | viscosidad | entre baja | viscosidad de viscosidad | término de | viscosidad sobre viacosidad | dad sobre | viscosidad
fina, ** adhesién a superficie removili diferentea diferantes
el rango moderada tevg) dad lo que superfi superfi
resultard paza rango lleva a cies cles
en una aplicacion resulta en adhesién
adhesién es en adhesién permanente
moderada a rétulos moderada a
alta alta
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Ejemplo 3 - Preparacién de Premezclas de Calafateador

Las siguientes premezclas son 1ltiles para 1la

formulacién de una linea de calfateadores.

Una primer premezcla aglomerante contiene un
aglomerante acrilico suave gque tiene un Tg de -50° C.
(Rhoplex 1950, disponible de Rohm and Haas Company,
Philadelphia, PA). Los contenidos de sélidos del
aglomerante estdn entre 62 a 65%. E1l aglomerante acrilico
suave es formulado con aditivos de calafateo bien
conocidos por aquellos expertos en la técnica, tales como
glicoles, tensoactivos, preservativos, antienmbhecedores,
desespumantes, y aditivos opcionales, tal como, xilanos

para adhesién.

Una segunda premezcla aglomerante contiene un
aglomerante polimérico que tiene un bajo costo, un
aglomerante de vinilo o de vinilo/acrilico que tiene un
Tg de -9° C (Rovace 86, disponible de Rohm and Haas
Company, Philadelphia, PA) y un contenido de sdlidos de
cerca de 55%. Esto es formulado segin la premezcla de
bajo costo usando un plastificador para reducir

adicionalmente el Tg y otros aditivos calafateadores
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tales como aquellos usados en el aglomerante acrilico

anterior.

Una premezcla extendedora es preparada por medio de
moler carbamato’ de calcio y diéxido de titanio en agua
con un dispersante y un espesante que son seleccionados
para producir una premezcla estable. Esta premezcla debe
estar preparada especialmente con un contenido lo mas
alto de sblidos como sea posible para reducir la cantidad
de agua introducida dentro del <calafateador. El
calafateador resultante se encogeréd menos cuando es usado
para llenar un espacio. Debido a esto, el pigmento sélido
y la carga puede ser wutilizada para incrementar
adicionalmente los sblidos del calafateador. El
calafateador requerira técnicas de mezclado y molido

capaces de manejar su alta viscosidad.

Una premezcla de aditive que contiene un grado
s0lido de celulosa de hidroxietilo (Natrosol 250MXR,
Hércules, Inc., Wilmington, DE) es preparada para uso

como espesante.

Ejemplo 4 — Preparacién de Calafateadores

% /7
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Un calafateador es preparado por medio de mezclar
una o ambas premezcla aglomerantes con la premezcla
extendedora. La premezcla de aditivo es entonces agregado
y la mezcla resultantes es molida o mezclada en un molino
sigma o mezclador Hockmeyer (Hockmeyer Equipment Corp.,
Elizabeth City, NC). Opcionalmente, el molino o mezclador
pueden contener un tornillo de alimentacién gue llena los
cubos de calafateador, creando un proceso continuo para
la produccién de calafateadores. Utilizando un método de
la invencién, esta produccién continua de calafateadores

puede suministrar una linea de calafateadores de baja

demanda.

Las cuatro premezclas descritas anteriormente son
usadas para producir una linea de calafateadores por
medico de combinarlos en diferentes proporciones. Por
ejemplo utilizando la primer mezcla de aglomerante, la
premezcla extendedora, la premezcla de aditivo, un
calafateador de alta calidad puede ser reproducido.
Diversos grados de calafateador pueden ser suministrados
usando diferentes cantidades de la premezcla extendedora.
De una manera analoga, la segunda premezcla aglomerante
puede ser usada para producir diversos calafateadores de

mas baja calidad/mads bajo costo. Adicionalmente o



variaciones alternativas en calidad de calafateadores
pueden ser logradas usando combinaciones de la primer y
sequnda premezclas de aglomerante junto con la premezcla
extendedora, y la premezcla de aditivo (por ejemplo el
espesador). Excluyendo a la premezcla extendedora para
producir un calafateador claro. Usando uno o ambas
premezclas aglomerantes resulta en un rango de calidad de

calafateadores claros.

Muchas variaciones de este ejemplo son posibles. La
carga y pigmento pueden ser suministrados en la forma de
premezcla separada y sus proporciones y niveles pueden
ser controlados de manera que las propiedades tales como
adhesién y pegajosidad a la superficie puedan variar. Los
calafateadores con poco o ningin diéxido de titanio
pueden ser tinturados o coloreados con otros pigmentos.
Los espesadores que requieren neutralizacién con base
pueden ser utilizados, incluyendo, por ejemplo, la
emulsién hinchable dlcali modificada hidrofédbicamente tal
como Acrysol™ TT-615 (disponible de Rohm and Haas
Company, Philadelphia, PA). Cuando tal espesador es usado
una base como el amoniaco o hidréxido de sodio puede ser
agregada durante el mezclado o molido del calafateador.

Las mezclas de espesadores también pueden ser usadas.

48 "
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Muchos de esos aditivos para calafateador, tales como
silice ahumado, inhibidores de corrosibén rapida, complejo
de =zinc, estabilizador ligero de amina ocultada vy

sinilares pueden ser empleados en diversos elementos.



) 0 A

REIVINDICACIONES

1. Un conjunto de premezclas de aglomerante fluido
diferentes, peroc mutuamente compatibles, es
disuelta para formar por lo menos una linea de

adhesivo, el conjunto comprende:

(i) al menos una premezcla que comprende al menos
un aglomerante polimérico cque tiene un pelado
menor de 20 onzas/pulgada, una pegajosidad de
menos de 300 gramos; y un corte mayor de

aproximadamente 50 horas:;

(ii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 a 50 onzas/pulgada,
una pegajosidad de 300 a aproximadamente 500
gramos Yy un corte de aproximadamente 5 a

aproximadamente 50 horas; y
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(iii) al menos una premezcla que comprende al menos

2.

un aglomerante polimérico que tiene un pelado
mayor de aproximadamente 50 onzas/pulgada,
una pegajosidad mayor de 500 gramos, y un

corte menor de aproximadamente 10 horas:

Un adhesivo que comprende Gn conjunto de
premezclas de la reivindicacién 1 y por lo menos
un aditivo seleccionado a partir del grupo que
consiste de un pegador, un plastificador, un

espesador, un reticulador, y mezclas de ellos.

El conjunto de premezclas de la reivindicacién 1,
en donde el nimero de premezclas esta entre 3 a

15.

El conjunto de premezclas de la reivindicacién 1,
en donde por lo menos una de las premezclas
comprende adicionalmente por lo menos un aditive
seleccionado a partir del grupo que consiste de
un pegador, un plastificador, un espesador, Yy

reticulador.
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5. Un método para formar por 16 menos una linea de

adhesivo, dicho método comprende las etapas de:

(a) suministrar el conjunto de diferentes, pero
mutuamente compatibles, premezclas de

aglomerante de adhesivo fluidas, que comprende:

{i} al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 onzas/pulgada, una
pegajosidad Poliken de menos de aproximadamente
300 gramos y un corte mayor de aproximadamente

50 horas; .

{(ii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 a aproximadamente
50 onzas/pulgada, una pegajosidad Polyken de
aproximadamente 300 a aproximadamente 500
gramos Y un corte de aproximadamente 5 a

aproximadamente 50 horas;

(iii) al menos una premezcla que comprende al

menos un aglomerante polimérico que tiene un



(b)

(a)

(1)

3l

pelado mayor de aproximadamente 50
onzas/pulgada, una pegajosidad Poliken mayor de
aproximadamente 500 gramos y un corte menor de

aproximadamente 50 horas; y

suministrar una cantidad predeterminada de cada
una de las premezclas en recipientes o
aplicador (es) para formar la 1linea de

adhesivo.

Un método par formar un rangoc de adhesivo, el
rango comprende por lo menos dos lineas de

adhesivo, dicho método comprende las etapas de:

Suministrar el conjunto de diferentes, pero
mutuamente compatibles, premezclas de

aglomerante de adhesivo fluidas, que comprende:

al menos una premezcla que comprende al menos
un aglomerante polimérico gue tiene un pelado
menor de 20 onzas/pulgada, una pegajosidad de
menos de aproximadamente 300 gramos y un corte

mayor de aproximadamente 50 horas:;
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(i1) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
menor de aproximadamente 20 a 50
onzas/pulgada, una pegajosidad Polyken de
aproximadamente 300 a aproximadamente 500
gramos, Yy un corte de aproximadamente 5 a

aproximadamente 50 horas; y

(iii) al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un pelado
mayor de aproximadamente 50 onzas/pulgada,
una pegajosidad Poliken mayor de
aproximadamente 500 gramos y un coxte menor

de aproximadamente 10 horas; y

{(iv) por lo menos una premezcla aglomerante
diferente adicional seleccionada de 1las

premezclas (i) a (iii); y

(b) dispensar una cantidad predeterminada de cada
una de las premezclas en recipientes o

aplicador (es) para formar 1la 1linea de

adhesivo.
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El método de la reivindicacién 5 o la
reivindicacién 6 que comprende adicionalmente la
etapa de suministrar por lo menos un aditivo
seleccionado a partir del grupo que consiste de
un pegador, un plastificador, un espesador, y un

reticulador.

El método de la reivindicacién 7, que comprende
adiclonalmente la etapa de dispensar cantidades
predeterminadas de aditivo en contenedores o

aplicador.

El método de la reivindicacibn 5 o 1la
reivindicacién 6, en donde por lo menos una de
las premezclas comprende adicionalmente por 1lo
menos un aditivo seleccionado a partir del grupo
que consiste de un pegador, un plastificador, un

descalfador y un reticulador.

El método de 1la reivindicacién 5 o 1la
reivindicacién 6, en donde el  niamero de

premezclas esti entre 4 a 15.



11.

(a)

(b)

(c)

(d)

Un conjunto de premezclas de aglomerante fluldo
diferentes, pero mutuamente compatibles,
suficiente para formar por 1o menos una linea de
adhesivo, dicho conjunto comprende por lo menos
dos premezclas seleccionadas a partir del grupo

que consiste de:

al menos una premezcla que comprende al menos
un prepolimeroc curable que forma un aglomerante
polimérico que tiene un Tg de aproximadamente -
70° C a aproximadamente 0° C cuando se cura;

al mencs una premezcla fluida que comprende al
menos un prepolimero curabhle que forma un
aglomerante polimérico que tiene un Tg de
aproximadamente -10° C a aproximadamente 70° C
cuando se cura;

al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un Tg de
aproximadamente 0° C a aproximadamente 30° C;
al menos una premezcla que comprende al menos
un aglomerante polimérico que tiene un Tg de

aproximadamente -15° C a aproximadamente 15° C;

Yy
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(e) al menos una premezcla que comprende al menos
un aglomerante polimérico de al menos un Tg de

aproximadamente -70° C a aproximadamente 0° C.

12.Un método para formar al menos una linea de

adhesivos, dicho método comprende las etapas de:

(a) suninistrar un conjunto de premezclas

aglomerantes de la reivindicacién 11; y

(b) dispensar una cantidad predeterminada de cada
una de las premezclas seleccionadas en
contenedores o aplicadores para formar 1la

linea de adhesivo.

13. Un método para formar un rango de adhesivos, el
rango comprende por lo menos dos lineas de

adhesivo, dicho método comprende las etapas de:

{a) suministrar un conjunto de por lo menos tres
premezclas de aglomerante fluido diferentes,
pero mutuamente compatibles, que son
seleccionadas a partir del grupo que consiste

de:
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(1) por lo menos una premezcla que comprende por
lo menos un prepolimero que forma una
aglomerante polimérico que tiene un Tg de
cerca de -70° C .a cerca de 0° C cuando esta
curado; '

(ii) por lo menos una premezcla que comprende por
lo menos un prepolimerc curable que tiene un
Tg de cerca de —10° C a cerca de 70° C cuando
estd curado;

(iii) por lo menos una premezcla que comprende por
lc menos un aglomerante polimérico que tiene
un Tg de cerca de 0° C a cerca de 30° C;

(iv) por lo menos una premezcla que comprende por
lo menos un aglomerante polimérico que tiene

un Tqg de cerca de -15° C a cerca de 15° C;

(v) por lo menos una premezcla que comprende por,
lJo menos un aglomerante polimérico que tiene

un Tg de cerca de -70° C a cerca de 0° C; y

(vi) por lo menos una premezcla diferente
adicional seleccionada del grupo que consiste
de las premezclas (i), (ii), (iii), (iv}, ¥

(vi; v
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{(b) dispensar una cantidad predeterminada de cada
una de las premezclas en contenedores o

aplicadores para formar lineas de adhesivos.

14. E1l método de las reivindicaciones 5, 6, 12 o 13
que comprende adicionalmente la etapa de mezclar
las premezclas antes, mientras, o después que las
premezclas son dispensadas dentro de los

contenedores.

15. E1 método de las reivindicaciones 5, 6, 12 o 13,
que comprende adicionalmente la etapa de mezclax
las premezclas antes, o mientras, que las

premezclas son dispensadas en aplicadores.

16. E1 método de las reivindicaciones 5, 6, 12 o 13,
que comprende adicionalmente la etapa de ajustar
la viscosidad de las premezclas antes, mientras,
o después de que las premezclas son dispensadas

dentro de los contenedores.

17.El1 método de las reivindicaciones 5, 6, 12 o 13,

que comprende adiciocnalmente la etapa de mezclar
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la viscosidad de las premezclas antes, mientras,
o después que las premezclas son dispensadas

dentro de los aplicadores.

18. E1l método de las reivindicaciones 5, 6, 12 o 13,
en donde el método sSe lleva a cabo en una

instalacién de fabricacién.

19.E1 método de las reivindicaciones 5, 6, 12 o 13,
en donde el método se lleva a cabo en un punto de

venta.

20.El método de las reivindicaciones 5, 6, 12 o 13,
en donde el método se lleva a cabo en un punto de

uso.

21.El método de las reivindicaciones 5, 6, 12 o 13,
en donde el método es controlado por un

computador.

22.El1 método de las reivindicaciones 5, 6, 12 o 13,
que comprende adicionalmente la etapa de

suninistrar por lo menos un aditivo seleccionado



s 7

59

a partir del grupo que consiste de un pegador y

un plastificador.

23.Un conjunto de premezclas fluidas diferentes,
pero ~mutuamente compatibles, suficiente para
formar por lo menos una linea calafateadora,

diche conjunto comprende:

(i) por lo menos una premezcla aglomerante que
comprende por lo menos un aglomerante

polimérico que tiene un Tg menor a 0° C;

(ii) por lo menos una premezcla aglomerante que
comprende por lo menos un aglomerante

polimérico que tiene un Tg menor a 25° C; y

(iii) opcionalmente por lo menos una premezcla
extendedora que comprende pro lo menos un

extendedor.

24.El conjunto de premezclas de la reivindicacién
23, dicho conjunto comprende adicionalmente pox

lo menos una premezcla aglomerante fluida



25.

26,

27.

(a)

(b)

adicional o una premezcla extendedora fluida

adicional.

El conjunto de premezclas de la reivindicacién
24, en donde la premezcla extendedor afluida
adicionalmente comprende por lo menos un pigmento

opacificante.

El conjunto de premezclas de la reivindicacién
23, que comprende adicionalmente por lo menos una
premezcla opacificante fluida que comprende por

lo menos un pigmento opacificante.

Un método para formar por lo menos una linea de

calafateadores, dicho método comprende las etapas

de:

suministrar el conjunto de premezclas de las

reivindicaciones 23, 24, 25 o 26; y

dispensar una cantidad predeterminada de cada
una de las premezclas seleccionadas en
contenedores o© aplicadores para formar wuna

linea de calafateadores.
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Se suministra un conjunto de premezclas £fluidas
Btiles para adhesivos y calafateadores. También se
suministran métodos para proveer lineas de adhesivo y de
calafateadores usando los conjuntos de las premezclas.
Adicionalmente se suministran rangos de adhesivos vy
calafateadores con b ase en las lineas de adhesivo ¥y
calafateadores. Utilizando estos métodos el fabricante,
vendedor, o usuario puede ajustar el adhesivo o
calafateador al punto de fabrica, venta, o uso para

adecuar el proceso o las condiciones de su uso final.



_Lh

APOSTILLE
{Convention de La Haye du 5 octobre 1961)

Country: United States of America
‘This public document has been signed by Catherine B. Boccuti
acting in the capacity of Notary Public, Montgomery County

bears the seal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified
at Harrisburg, Pennsylvania 6. The 19" day of July, 2001
by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
No._ (117703

Seal/Stamp __‘_‘- 0

10. Signature:




Representacién y Poder con autenticacifn notsrial y Apostille
CAVELIER 181 o atentes, modelos de utllidad, disedos  Industrisles,
ie\ggggggz marcas de fibrica, nombres comerciales, enseiias, nombres
pofasipt de dominlo, lemas comerciales, licencias.
BOGOTA, 8 - COLOMBIA

Representation and Power-ol-Attormey with notarial
authentication and Apostille for patents, utllity models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, slopans, licenses.

REPRESENTACION Y PODER REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (£)/] (we), the undersigned
John Michael FRIEL

domiciliado (s) enor 341 Beech Street,
Warminster, PA 18974, United States
of America,

por el presente nombramos a EMILIO FERRERO, tpa. 131929; in due compliance with the terms of paragraph 15t of article 543 of the
GONZALO PERDOMO, tpa. 331; LUZ CLEMENCIA DE PAEZ, pa Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31919;
23555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrera 42 GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
72-35, Bogoul, Colombia, en obedecimiento a lo dispuesto en el 23355 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 42 N®
parigrafo 1o del Articulo 543 del Cédigo de Comercio, el primero como 72 35, Bogot, Colombia, the first as principal and the others as
principal y los demis como suplentes, en su orden, como mis (nuestros) sltemnates, in the order of their appointment, as our representatives for all
representantes en todos los asuntas de propiedad industrial con facultad industrial property matters with faculty to receive notifications and to
para recibir notificaciones y nombrar spoderados judiciales o appoint attormeys in and out of Court. The first alternate shall replace the
extrajudiciales. El primer representante suplente reemplazard al principal principal in case of his absence or of temporal or definitive impediment
en caso de ausencia o impedimento temporal o definitivo de aquél. Ls The same rule will apply when the second alternate representative is to
misma regla se aplicard cuando el segundo representante suplente hays replace the first ane, or when the third is to replace the first or second
de reemplazar al primero, o el tercero al segundo. En tales casos, ¢l slternates in their urn, or both of them, second. In such cases, the
Tepresentante principel, o el primero, o segundo suplente, en su caso, o principal represeniative, or the first or second alternates in their tumn, or
ambos, declararin su intencién de no ejercer |a representacién mediante bath of them, shall state their intention not to act as representarives
declaracion autenticada por Notario Piblico en Colombia, o por Notario through a declaration given before a Notary Public in Colombia, or before
v otro Funcionario Piblico, o Cénsul de Colombisa, en el extranjero; y si a Notary or snother Public Official or 8 Colombian Consul abroad; snd in
se tratare de impedimento, con e] certificado respectivo. Si alguno de los ease of impediment, the approprinte centificate shall suffice. If any of the
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando appointees were to be definitely absent, the following alternate thall take
cesare |a ausencia 0 impedimento del representante principal, o de su his place. When the sbsence or impediment of the principal
primero o segundo suplentes, en su caso, podrin cjercer Ia representative, or of the first or second alternate in their tum ceases, the
tacién, en su orden, uno u otros segdn el caso, asumiéndola por representation can be taken again in their sequence, by the principal, the
¢l solo hecho de ejercerla, cesando en esc momento el ejercicio de la firmt or second alternate depending on case, and the mere fact or its
representacién por el primero, segundo o tercer suplente en su caso. exercise will suffice. The exercise of the represenmrion by the first,
Ademis, confiero (conferimos) poder a los abogados arriba nombrados, second or third aliemnates in their turn shall end at such time. In addirion,
para obtener la proteccidn de mi (nucstra) propieded industrial y contra we grant %;;- ;pl-'.-,mmmsy._pm‘vur of the above named

la competencia desleal, a cuyo efecto autorizo (amos) a los dichos atiomncys I!': m il P RR lln g mlunon of my (our)
apoderadas para que me (nos) representen ante cualesquiers entidades o industrial i\ﬂfm ; on, for which purpose |
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden {we) au . { Egh . Fpicye i me {us) before any
administrativo, contencioso- administrative y judicial, asl como los | authoriies peffpd ofk3 Wi ﬂﬂlwq ,ﬁh-l.mn. specially thase
tribunales de wbitamento, en todo lo concerniente a los siguicntes administrati i =

Ny 'aﬁ‘irﬂ.,uﬂl:lll as well as before
s nohjl!-gun; the following: 2)

asuntos: ) Obtencidn de patentes de invencién, modelos de utilidad y Arbitration
Alnd *industrial designs; the

.: 33
dischos industriales; el registro de marcas de fibrica, colectivas, Obninmt%

defensivas, de servicio, lemas comercigles, nombres comerciales, registration r defensive and service marks,
ensedlas, nombres de dominio, variedades vegetales y denominaciones de slogans, commercial de emblems, dormain names, vegetal
origen; su renovacién, traspaso, cambio de nombre o domicilio, varieties and denominatifias of origin; its renewal, assignment, change of
cancelacidn voluntarin; y el registro de licencias de uso de esos derechos; name or domicile, volunthr™eeagellktion; and the registration of licenses
b) Las acciones de competencia degleal, proteccién del consumidor, of use of the above rights; ) ActioniNgf unfeir comperition, protection to
oposiciones u observaciones, cancelacion administrativa y judicial, the consumer, opposition®} or observations, administrative or Coun
nulidad, medidas cavtelares, concesidén de licencias, la tutels, la cancellation, nullity, infringefh®nt, granting of licenses, the action for writ
proteccidn de secretas industriales, y en general los juicios civiles, mandamus, the protection of trade secrets, and in general the civil, penal,
penales, administrativos a contencioso administrativos relacionados con snd administrative suits relating to those rights; sctions and suits

CAVELIER ABOGADOS
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estos derechos; acciones y procesos que promovamos o s nos instituted by me (us) or against me (us). And that in all the sbove matters
promuevan. Y para que en todos los asuntos arriba determinados, puedan they may substitute this Power of Attorney, compromise, conciliate, admit
sustituir este mandate, transigir, concilisr, admitic los hechos del &nﬁeuofﬁeun.dslﬂ.mLmn.mp.ndmfymdmby
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de representatives without a power of aftorney. '

agentes oficiosos.

Dado y firmado boy/Given and signed this /9""""’/, 0700/
m- " . - " m et . T

" pouiby .ﬂ} ﬁ]}\! MICHREL FP/EL

CAVELIER ABOGADOS
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CERTTIFICADO N TARIAL (INDIVIDUO)

A los diag del mes de
de 200 ante mi, Notario Pdblico o Funcionario Autorizado
& -

comparecio{eron) personalmente
John Michael FRIEL -

/6/

N TARIAL CERTIFICATE (INDIVIDUAL) 66

On this / day of

200_/ _before me, a Notary

ﬁuﬂlef

personally chn Mic

2 quien(es) doy fe de conocer y me consta que es(son) la(s)
personz(s) firmante(s) del documento que precede, y quu:n(u)
tiene(n) capacidad legal para otorgarlo

Notario Pablico o Funcionario Autori

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de 200

Comparecié{eron) ante mi
quiea(es) conozco personslmente y que firma(n) este

documento en representacién de la  Sociedad/compaiia
denominada

.Ceniﬁco:

1. Que he visto los siguientes documentos:*

2.  Que dichos documentos prueban lo sipuiente:

2.1. Que

es una Sociedad/Compaiiia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que el domicilio de dicha Sociedad/Compaiiia es

2.1, Que el objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiia,

2.4. Que cl(los) Sr.(Sres.)

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado

Hoy - de 200__

Notario Pablico 0 Funcionario Autorizado -- Notary Public or Attesting Oficiel

* Los documentos deben identificarse con fecha y origen

© CAVELIER ABOGADOS
WPPODERD!-181 (MINUTA N*12.1.1.2.6 USA)

s otos ot 11, 8000

to me known, and lmown to me to be the perion(s) who
executed that foregoing document, and who has(have) legal
. -

Catherine B. ammmum Public

Public.o

ficial S2 i piBiBeens
NOTARIAL CERTIFICATE (CORPORATION) -

On this day of 200
appeared before me

who(m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

I certify:
1. ThatI have seen the following documents:*

2.  That the above documents duly prove the following:

2.1, That

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

2.3. That the PUIRS r_mgagi fgr ch, the present Power
of Attorney ls.gnt - w . QE corporation
purposes -set s ‘4:- ‘ mentioned
CorpnntionICo "E'!'IIM = duglo Bl ""ﬂ&

LR ¥
Hmwﬂ, 03 AGQ 2001 5%
A

is(are) authorized<oig M ;"ﬁ‘?"—'ﬂ- PaScofAttorney.
Nullﬂ 1 - i
City h : "

Suate

This day of 200

\

* Documnents must be identificd with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Counfry: ..cceiccnerses verrnnennenrannanes
This public document
2. hasbeensigned by .....ccomimimiimiinineiriiei s e e
3. actinginthe capacity of .....c.coiveiieinieviictiiacrreerr e
4. bearstheseal/stamp of .......c.ocimminerriirinercricncaeries
Certified
b T | S 6.the .ooveiiiirrvriivienee
2 -
S N
9.  Seal/stamp 10. Signature
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APOSTILLE
(Convention de La Haye du S octobre 1961)

Country: United States of America
This public document has been signed by Catherine B. Boccuti
acting in the capacity of Notary Public, Montgomery County

bears the seal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified
at Harrisburg, Peqnsylvania 6. The 19® day of July, 2001
by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
No. g1177¢@ 2

Seal/Stamp __.-.'2--. =

-
.-
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ABOGADOS

EDIFICIO SISKI
CARRERA 4a N° 7235
BOGQTA, 8 - COLOMBIA

Representacién y Poder con autenticaclén notarial y Apostille
para patentes, modelos de utilidad, diseflos Industriales,

marcas de fébrica, nombres comerciales, enseiias, nombres
de dominlo, lemas comerciales, licencias,

Representation and Power-of-Attorney with notarial
suthentication and Apostille for patents, utllity models,
industrial designs, trademarks, commerclal oames, trade
emblems, domain names, slogans, licenses.

REPRESENTACION Y PODER

REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/I {we), the undersigned .
John Wil11am HOOK III : .

jomicilisdo (s) en/or 410 Twin Streams Drive,

Warminster, PA 18794, United States

of America,

por el presentt nombramos & EMILIO FERRERO, -tpa. 31929,
GONZALO PERDOMO, tpo. B31; LUZ CLEMENCIA DE PAEZ, tpa
23555 y GERMAN CAVELIER, tpa. §32, domiciliados en Ia Carrera 42
N° 72-35, Bogotl, Colombia, en obedecimiento a lo dispuesto en el
parigrafo 1o dei Artfculo 543 del Cédigo de Comercio, el primero como
principal ¥ los demis como suplentes, en su orden, como mié (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar apoderados judicisles o
extrejudiciafes. El primer representante suplente reemplazard al principal
en caso de ansencia o impedimento temporal o definitivo de aquél. La

misma regla se aplicark cuando el segundo representante suplente hayn .

de reemplazar a] primevo, 0 el tercero al segundo. En tales cusos, el
representante prineipal, o el primero, o segundo suplente, en su caso, o
ambos, declararin su intencién de no ejercer la representacidn mediante
decleracién sutenticada por Notario Piiblico en Colambia, o por Notario
u otro Funcionario Pdblico, 0 Cdnsul de Colombia, en el extranjero; y si
se tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, ¢l siguiente tomard su lugar. Cusndo
cesare la susencis o impedimento del represemante principal, o de s
primero o segqundo suplentes, en su caso, podrin ejercer la
representacién, en su orden, uno u oftros segiin el caso, asumiéndola por
el solo hecho de ejerceria, cesando en ese momento el ejercicio de Ia
representacidn por el primero, segundo o tercer suplente en su caso.

Ademds, confiero (conferimos) poder a los abogados mrriba nombrados,
para obtener Ia proteccién de mi (nuestra) propiedad industrial y contra
la competencia desieal, a cuyo efecto autorizo (amos) a los dichos
spoderados para que me (nos) representen ante cualesquiera entidades o
personss, ejerzan © no jurisdiccién, especialmente ante las del omden
administrativo, contencioso- sdministrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los siguientes
asuntos: 8) Obteneiin de parentes de invencidn, modelag de utilidad y
disellos industrialer; el registro de marces de fiibrics, colectivas,
defengivas, de servicio, lemss comerciales, nombres comerciales,
enseiins, nambres de dominio, varicdades vegetales y denominaciones de
origen; su renovacifn, traspaso, cambio de nombre o domicilio,
cancelacién volunteria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencis desical, proteccidn del consumidor,
oposiciones u observeciones, cancelacién sdministrativa y judicial,
nulided, medidas cautelares, concesién de licencias, la tutels, Ia
proteccion de secretos industriales, y en general los juicios civiles,
penales, sdministrativos © contencioso administrativos relacionados con

CAVELIER ABOGADOS
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in due complience with the terms of paragraph tst. of article 543 of the
Commercial Code, do hereby sppoint EMILIO FERREROQ, tpa. 31929;
GONZALO PERDOMO, ‘tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 end GERMAN CAVELIER, tpa. 832, domiciled at Carrera 48 N°
72 33, Bogoti, Colombia, the first as principal and the others as
alternates, in the onder of their sppointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
sppoint attorneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
altzmates in their tn, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to act as representatives
through & declaration given before a Notary Public in Colombis, or before
u Notary or another Public Official or & Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following attemate shall take
his place. When the sbsence or impediment of the principal
representative, or of the first or second alternate in their tum ceases, the
lqnumlltlonunbeukmnpmmtlmr uenu.bythnpﬁnu‘pal.the

STt ation by the first,
o nluelﬂml In sddition,
J ---“ of the above named
y,.gl!‘ﬁln li'ae protection of my (our)
. 'emmnm,fwmchpupuel
Hooieys, 1o q:pmcm me (us) before any
ik withoug, jurisdiction, specially those
pfitentions and judicial, as well as before

registration of tradernarks, tofle?
slogans, commercial names, trade emblems, damain names, vegetal
varieties and denominations of origin; its renewal, asgignment, change of
name or domicile, voluntary cancellation; and the registration of licenses
" of use of the above rights; b) Actions of unfair competition, protection tc
the consumer, oppositions or observations, administrative or Coumt
cancellation, nuility, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in general the civil, penal

and administrative suits relating to those rights; actions and suin



- ¥ -
cstos derechos; acciones y procesos que promovamos O $& nos innitunedbym(ul)orlpinstn:(ul).Andtlminnllth;lbmmn
promuevan. Y para que en todos los asuntos arriba determinados, puedan they may substitute this Power of Attomey, compromise, conciliate, admi
sustituir este mandato, transigir, comciliar, admitir los hechos del

the facts of the case, desist, cancel, receive, resign, and ratify acts done by
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de representatives without a power of attorney. ’
agentes oficiosos.

Dado y firmado hoy/Given and signed this J’ULQ //. 2001

Signature

L p § . SRTA

wlaned
'

CAVELIER ABOGADOS
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CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de

de 200 ante mi, Notario Piblico o Funcionario Autorizado

de -

comparecid({eron)
6Sohn

onalmente
¥1111an HOOK TTI

‘/,61?

NOTARIAL CERTIFICATE (INDIVIDUAL) 69‘

'aohn W1114am HOOK 111

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firmante(s) del documento que precede, y quien(es)
tiene{n) capacidad legal para otorgarlo

CERTIFICADO NOTARIAL (SOCIEDAD)
Hoy de de 200
Comparecié(eron) ante mi

quien{es) conoxco personalmente y que firma(n) este
documento en representacion de la Sociedad/compedia
denominada

nom:lnmwn,mdlmowntomtnbethepemnfspwlm
T . if] and who has{have) legal

BoSwetted)
Notario Pdblico o Funcionario Autonzado—Noury Pubhlc;-or Attestmg Oﬁcm

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me

who({m) I know personally and who(rn) signed this docurnent as
representative(s) of the Corporation/Company named

Certifico:

1.  Que he visto los siguientes documentos:*

2. Que dichos documentos prucban lo siguiente:

2.1. Que

I certify:
1.  That] have scen the following documents:*

2.  That the above documnents duly prove the following:

2.1. That

es una Sociedad/Compailia legalmente constituida y existente
de acuerdo con las leyes de

2.2, Que el domicilio de dicha Sociedad/Compailia es

2.3. Que el objeto u objetos para los cuales se otorga el presente
poder estdn comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiiia.

24. Que el(los) Sr.(Sres.)

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado

Hoy de 200

Notario Piiblico o Funcionario Autorizado — Notary Public or Attesting Oficial

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
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is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2, That the domicile of said Corporation/Company is

Corporation/Co

City

State

This day of 200___

* Documents must be identified with date and origin
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APOSTILLE
. (Conventiod de La Haye du 5 octobre 1961)
. COUNMTY: reererimceninimessesmsenemse s ssossamensssmsensases
This public document
2. hasbeensigned by .......cormiiiiicreiiiieiinscc s neeen
3. actinginthecapacity of .....ccovuimmcenininiicirrrirc e
4.  bears the scal/stamp of ......ccccovirnraineinrecnirerniresrnaneinenen
" .
Certified

5. Bt (T T
o R P
TR (T
9.  Seal/stamp 10. Signature

© CAVELIER ABOGADOS
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APOSTILLE
- {Convention de La Haye du 5 octobre 1961)

. Country: United States of America
. 'This public document has been signed by Catherine B. Boccuti

. acting in the capacity of Notary Public, Montgomery County

. bears the seal/stamp Catherine B. Boceuti, Notary Public, Commonwealth of Pennsylvania

Certified
. at Harrisburg, Pennsylvania 6. The 19™ day of July, 2001

. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No. 0117723

. Seal/Stamp 10. Signature:
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REPRESENTACION Y PODER

y

Represeptacién y Poder con autenticaclin notarial y Apostille
para patentes, modelos de utllidad, disefios Industriales,
marcas de ffibrica, nombres comerciales, enseflas, nombres
de dominio, lemas comerclales, licencias. -

Representation and Power-of-Attorney with notarial
suthentication and Apostille for patents, utllity models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, :l_ogn.ns. licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), absjo firmado (s)/I (we), the undersigned
Jerry William WASHEL

domiciliado (s) en/or_994 Quarry Road,

Harleysville, PA 19438, United States

“of America,

por ¢l presente nombamos a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
555 y GERMAN CAVELIER, tpa. 832, domiciliados en [a Carrera 4a

@ 72.35, Bogotd, Colombia, en obedecimiento & lo dispuesto en el
pardgrafo Lo del Articulo 543 del Lédigo de Comercio, ¢l primero como
principal y los demds como suplentes, en su orden, como mis {nuestros)
representantes en todos los asuntos de propiedad industrial con faculied
pare recibir notificaciones y nombrar apoderados judiciales o
extrajudiciales. El primer representante suplente reemplazard al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicani cuando el segundo representante suplente hayz
de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, 0
ambos, declararin su intencidn de no ejercer la representacidn mediante
declaracién autenticads por Notario Piiblico en Colombia, 0 por Notario
u otro Funcionario Piblico, o Cénsul de Colombis, en el extranjero; y si
se tratare de impedimento, con ¢l centificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomari su luger. Cuando
cesare la ausencia o impedimento del representante principal, o de su
o segundo suplentes, en su caso, podrin cjercer Ia

mero
d:m.nnucién, en su orden, uno u otros segiin el caso, asumiéndola por

¢l solo hecho de ejercerls, cesando en ese momento el ejercicio de Ia
representacidn por el primero, segundo o tercer suplente en su caso.

Adernds, confiero {conferimos) poder a los abogados mrriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial y contra
la competencia desleal, 2 cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos) representen anie cualesquiera entidades o
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden
administrativo, contencioso- administrative y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los siguientes
asuntos: 8) Obtencién de patentes de invencitn, modelos de utilidad y
diseflos industrinles; el registro de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enseilas, nombres de dominio, variedades vegetales y denominaciones de
origen; su “renovacién, traspaso, cambio de nombre o domicilio,
cancelacién-voluntaria; y el registro de licencias de uso de eso5 derechos;
b) Las acciones de competencia desleal, proteccidn del consumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, concesién de licencias, la tutels, la
proteccidn de secretos industriales, y en general los juicios civiles,
peneles, administrativos o contencioso administrativos relacionados con

CAVELIER ABOGADOS
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in due compliance with the terms of paragraph Ist. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 42 N°
72 35, Bogotd, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
sppoint attorneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
slternetes in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to act as represenistives
through a declaration given before a Notary Public in Colombia, or before
a Notary or another Public Official or 8 Colombian Consul abroad; snd in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
first or second slternate depending on case, and the mere fact or its
exercise will suffice. 111: exercise of the representation by the first,

. rreainelivevtiyt such time. In addition,

we grant {Em‘ kg of the above named
attomneys l% Fprotection of my (our)
industrial prépert jon, for which purpose !
{we) luthu"lze,lﬁ it me (us) before any
authorities iction, specially those
ldrmmstrlllve :dmnm udu:nal as well as beforc
Arlntmlon Cou[.tl, ing the following: 4)

" “industrial designs; the
ollective, defensive and service marks,
blems, domain nemes, vegetal
varieties and denominatio® zin; §ts renewal, assignment, change of
name or domicile, volunts alon; and the registration of licenses
of use of the above rights; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, administrative or Court
cancellation, nullity, infringernent, granting of licenses, the action for writ
mandamus, the protection of trade seerets, and in general the civil, penal,
and sdministrative suits relating to those rights; actions and suits

slogans, commercial



estos derechos; mcciones y procesos que promovamos o se nos
promuevan. Y para que en todos los asuntos arriba determinados, puedan
sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y mtificar los actos de
agentes oficiosos.

instituted by me {us) or against me (us). And that in all the above matters
they may substitute this Power of Attomey, compromise, conciliate, admit
the fiucts of the case, desist, cancel, receive, resign, and ratify aéts done by
representatives without a power of attorney.

Dado y firmado hoy/Given and signed this  Juw.e Y, 30w
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Signature




CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de

de 200 ante mi, Notario Piiblico o Funcionario Autorizado
de

comparecié{eron) personalmente
derry Wi11iam WASHEL

2 quien(es) doy fe de conocer y me consta que es{son) la(s)

persona(s) firmante(s) del documento que precede, y quien{es)

tiene(n) capacidad legal para otorgarlo

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de 200

Comparecid{eron) ante mi

quien{es) conozco personalmente y que firma(n) este
documento en representacidn de la Sociedad/compaiia
denominada

r 7

NOTARIAL CERTIFICATE (INDIVIDUAL)
On this f& day of

200 before me, a Notary P ttesting Official of
_’m%zm%a_w@.& PA
personally 2

Jerry William WASHEL
tomknown.mdlmowntomtobethepmon{s)wl:o
- . scumment, and who has(have) legal

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me

who(m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

‘erﬁﬁco:

1.  Que he visto los siguicntes documentos:*

2.  Que dichos documentos prueban lo siguiente:

2.1. Que

es una Sociedad/Compaifiia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que ¢l domicilio de dicha Sociedad/Compaiia es

2.3. Que el objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la

mencionada Sociedad/Compailia.

2.4. Que el(los) Sr.{Sres.)

esti{n) autorizado{s) para otorgar ¢l presente Poder.

Ciudad

Estado

Hoy - de200

Notario Piblico o Funcionario Autorizado - Notary Public or Attesting Oficial

* Los documentos deben identificarse con fecha y origen

© CAVELIER ABOGADOS
WPPODEOL-181 (MINUTA N"12.1.1.2.6 USA)

I certify:

1.  Thatl have seen the following documents:*

2.  That the above documents duly prove the following:

2.1. That

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2, That the domicile of said Corporation/Company is

2.3. That the purpose or purposes for wlnch the present Power

of Anomey is gpmn:dia D! a3

purposes  set fm cos
"'E.;'m.mmmmuugw =4

G0 2001 $%s

Fﬂ.u

2.4, That Mr. (Me*us’s

* Documents must be identified with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

Country:
This public document

-------------------

hasbeen signed by .......cooeeiciiiiiinr e
acting in the capacity of ......c.cccveieieciinniicenierenncnennarans
bears the seal/stamp of ..........ccoiciivnnvcceiinncriincrerinanein

CAVELIER ABOGADOS

WPPODED1-181 (MINUTA N*12.1.1.2.6 USA)
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. Scal/Stamp

APOSTILLE
- (Convention de La Haye du 5 octobre 1961)

Country: United States of America
This public document has been signed by Catherine B. Baccuti
acting in the capacity of Notary Public, Montgomery County

bears the seal/stamp Catherine B. Bocenti, Notary Public, Commonwealth of Pennsylvania

Certified

at Harrisburg, Pennsylvania 6. The 19" day of July, 2001

. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No_ (117727

10. Signature:
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REPRESENTACION Y PODER

LI

Representacién y Poder con autenticacién notarial y Apostille
para patentes, modelos de utilidad, diseiios Industriales,
marcas de fibrica, nombres comerclales, enseiiss, nambres
de dominlo, lemas comerciales, licencias,

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)1 (we), the undersigned
Dennis Paul LORAH

domiciliado (s) en/or

1962 Heebner Way

Lansdale, PA 19446, United States of

America,

por ¢l presente nombmmos a EMILIO FERRERO, tps. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
555 y GERMAN CAVELIER, tpa. 832, domiciliadas en la Carrera 42
72-35, Bogotd, Colombia, en obedecimiento a lo dispuesto en el
parigrafo 1o del Articulo 543 del Cédigo de Comercio, ¢l primero como
principal y los dernds como suplentes, en su orden, como mis (nuestros)
representantes en todos Jos asuntos de propiedad industrial con facultad
pera recibir notificaciones y nombrar apoderados judiciales o
extmjudiciales. El primer representante suplente reemplazard sl principal
en caso de ausencia o impedimento temporal o definitivo de aquél. Ls
misma regla se aplicark cusndo el segundo representante suplente haya
de recmplazar al primero, o ¢l tercero al segundo. En iales easas, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declaranin su intencién de no ejercer Ia representacién mediante
declaracitn surenticads por Notario Piblico en Colombia, o por Notario
u otro Funcionario Piblico, o Cénsul de Colombia, en el extranjero; y si

sc tratare de impedimento, con ¢l certificado respectivo. Si alguno de los ’

nombrados faltare definitivamente, el siguiente tomari su lugar. Cuando
cesare la ausencia o impedimento del represenmante principal, o de su
primero o scgundo suplentes, en su caso, podrin ejercer Ia
.tpruentlcidn. en su orden, uno u otros segiin el caso, asumiéndola por
¢l solo hecho de ejercerln, cesando en ese momenio el ejercicio de la
representacién por el primero, segundo o tercer suplente en su caso.

Ademis, confiero {conferimos) poder a los abogados arriba nombmdos,
para obtencr la proteccion de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecto sutorizo (amos) 2 los dichos
apoderados para que me {nos) representen ante cualesquicra entidades o
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden
sdministrativo, contencioso- administrativo y judicial, asi como los
tribunales de srbitramento, en todo la concemiente a los siguientes
asunios: a) Obtencitn de patentes de invencién, modelos de wtilidad y
disefios industriales; ¢l registro de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enseas, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacién, traspazo, cambio de nombre o domieilio,
cancelacidn.voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, concesion de licencias, Ia tutels, la
proteccién de secretos industrinles, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relacionedos con

CAVELIER ABOGADQS
WPPODEDL-181 (MINUTA N*12.1.1.2.6 USA)

in due compliance with the terms of paragraph Ist of mrticle 543 of the
Commercial Code, do hereby appoint EMILIO FERRERD, pa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpe. 832, domiciled at Carrera 4a N
72 35, Bogotd, Colombia, the first as principal and the others as
altenates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
sppoint attomeys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is 1o
replace the first one, or when the third is to replace the first or second
tlternates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to act as representatives
through a declaration given before s Notary Public in Colombia, or before
a Noiary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following altenate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second aliemate in their tum ceases, the
representation ean be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,
second or third-alternates in-their- Ium.:hall end l; such time. In addition,
we grant ag‘m&m L|_:,x.pl'n\ﬂ:|r %[ the above mamed

attorneys at a8 tection of my (our)

industrial progety 'insm.lli:'u:i'ﬁif gron, for which purpose |
(we) aul.horig'f:‘% ﬁnm#mte I. me (us) before any
suthorities o "wﬁ‘i.aa'” &rnﬁmsdlcuon. speciatly those
sdministrativeg.s wui‘uld' Juf cial, as well as befare
Arbitration

Soncemnifly the following: )
ss'mndunml des:ln: Lhe

Me emblems, dormain names, v:;ml
ighn; i1s rencwal, assignment, change of
; and the registration of licenses
unfair competition, protection to
the consumer, oppositions or observations, administrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in genersl the civil, penal,
and administrative suits relating to those rights; actions and suits

Obtainment of paun
registration of trad
slogans, commercial
varieties and denominatiol
name or domicile, volun



estos derechos; acciones y procesos que promovamos o se nos
promuevan. Y para que en todos los atuntos arriba determinados, puedan
sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de
agentes oficiosos.

{f. -
instituted by me (us) or against me (us)- And that in all the sbove matters
they may substinte this Power of Attorney, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, resign, and ratify acts done by
representatives without a power of attorney.

Dado y firmado hoy/Given and signed this JUne /, 2001

Mbh'prh-u-
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" CERTIFICADON TARIAL (INDIVIDUO)

A los dias del mes de
de 200 ante mf, Notario Pdblico o Funcionario Autorizado
de

comparecif{eron) personalmente _
Dennis Paul LORAH

a quien{es) doy fe de conocer y me consta que es(son) In(s)
persona(s) firmante(s) del documento que precede, y quien(es)
ticne(n) capacidad legal para otorgarlo

Notario Pitblico o Funcionario Autorizs

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecid(eron) ante mi

de 200

quien{es) conozco persomalmente y que firma(n) este
documento en representacién de la  Sociedad/compailia
denominada

‘m.ifi:o:

1.  Que he visto los siguientes documentos:*

2.  Que dichos documentos prueban lo siguiente:

2.1. Que

es una Sociedad/Compailia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que el domicilio de dicha Saciedad/Compaiia es

2.3. Que cl objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Cornpaitia.

24, Que cl(los) Sr.(Sres.)

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado

de 200

Hoy -

Notario Pitblico o Funcionario Autorizado

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
WPPODEDI-181 (MINUTA N*12.1.1.2.6 USA)

%

N TARIAL CERTIFICATE (INDIVIDUAL) 15

On this / day of § Ll £
200 /_ befare me, a Notary Publi¢ ar Attesting Official of

A
Iy a,

nnis Paul LORAH
to me known, and known to me to be the person(s) who
executed that foregoing document, and who bas(bave) legal

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200

appeared before me

who(m) I know personally and who(m) signed this document as
represenmative(s) of the Corporation/Company named

I certify:

1.  ThatI have seen the following documents:*

2.  That the above documents duly prove the following:

2.1, That

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

-

2.3. That the i It . S iy ,ffl-f."_yi ¢ present Power
of Attomey isfﬂ_ﬁ‘ MR the carporation
purposes selg 'r-'i:]n%wA --&ntlen-?&p mentioned
Carporation/C . ' 60 20
-mﬁ,,ﬂ.stﬁ,g

2.4, That Mr. (I\E L

PABLO MENGEZ B a
is(are) luthonMWﬂf{ttomq
City
State | W
This day 200 .

- Notary Public or Attesting Oficial

* Documents must be identified with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country: .....cccomvrvenee ' ........................................
This public document
2. hasbeensignedby.....c..ccoocniiiiiiinnie e,
3: acting in the capacity of ............c.ccciiiiiiiiiniiccninnnasen
4., Dbearstheseal/stampof .............c.ccciiiniiiciiiniiciiiiecnen
Certified
- T | 6.the...covnvereiriircieiineiene
7 Z P
T PR R
9.  Seal/stamp 10. Signature
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. Seal/Stamp

APOSTILLE
(Convention de La Haye du 5 octobre 1961)

. Country: United States of America
. This public document has been signed by Catherine B. Boccuti
. acting in the capacity of Notary Public, Montgomery County

. bears the scal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified

. at Harrisburg, Pennsylvania 6. The 19" day of July, 2001
. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No. 1117722

10, Signature:

~ \.‘/\‘\.’\"\-L

Kim Pizzingrilli
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181

REPRESENTACION Y PODER

B 7

Representacién y Poder con autenticacién notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fibrica, nombres comerciales, enseflas, nombres
de dominip, lemag comerciales, licencias.

Representation and Power-of-Attemey with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)I (we), the undergigned
. James Alexander COSTANZO

domiciliado (s) en/ar 1518 Evans Road,

Ambler, PA 19002, United States of

— AmMErica,

por el presente nombramos a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
555 y GERMAN CAVELIER, tpa. 832, domiciliados en |a Carrera 4a
72-35, Bogoth, Colombin, en obedecimiento a lo dispuesto en el
panigrafo 1o del Articulo 543 del Cédigo de Comercio, el primero como
principal y los demis como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con fhcultad
para recibir notificaciones y nombrar spoderados judiciales o
extrajudiciales. El primer representante suplente reemplazard al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se eplicaré cuando el segundo representante suplente haya
de reemplazar sl primero, o el tercero al segundo. En tales casos, el
representante principal, o ¢l primero, o segundo suplente, en su caso, o
ambos, declarardn su intencién de no ejercer la representacidn mediante
declaracién sutenticada por Notario Piiblico en Colombia, o por Notario
u otro Funcionario Pdblico, o Cénsul de Colombia, en el extranjero; y &i
se tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
imero o segundo suplentes, en su caso, podrin cjercer Ia
presentacién, cn su orden, uno u otros segiin ¢l caso, asumiéndola por
¢l solo hecho de ejercerla, cesando cn ese momento el ejercicio de 1a
representacidn por el prirmero, segundo o tereer suplenic en su caso.
Adcmiis, confiero (conferimos) poder a los abogados arriba nombrados,
para abtener la proteccién de mi (nucstra) propiedad industrial y contra
la competencia desleal, a cuyo cfecto autorizo (amos) a los dichos
spoderados para que me (nos) representen ante cualcsquiera cntidades o
personas, cjerzan o no jurisdiccidn, cspecialmentc ante las del orden
administrativo, contencioso- administrativo y judicial, asl como los
tribunales de arbitramento, cn todo lo concerniente a los siguientes
asuntos: a) Obiencidn de patentes de invencidn, modelos de utilidad y
disefios industriales; el registro de marcas de flbrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
cnsefias, nombres de dominio, varicdades vegetales y denominaciones de
origen; su renovacién, traspaso, cambio de nombre o domicilio,
cancelacién voluntaria; y ¢l registro de licencias de uso de esos dercchos:
b) Las accignes de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, concesién de licenciag, la tutcla, la
proteccidn de scerctos industriales, y en general los juicios civiles,
penales, administratives o contencioso administrativos relacionados con

CAVELIER ABOGADOS
WPPODEDI-181 (MINUTA N*12.1.1.2.6 USA)

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 48 N®
72 35, Bogotd, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attomeys in and out of Court. The first alternate ghall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second altcrnale representative is to
replace the firgt one, or when the third is to replece the first or second
aliemnates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tun, or
both of them, shall state their intention not to act as representatives
through a declaration given before a Notary Public in Colombia, or before
a Notary or another Public Official or a Colombien Consul sbroad; and in
casc of impediment, the appropriate certificate shall suffice. If any of the
appointees were 10 be definitely absent, the following alternate shall take
his place. When the sbsence or impediment of the principal
representative, or of the first or second alternate in their tum ceascs, the
represeniation can be taken again in their léqnenu, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,

second or third al 5 ﬁlﬁym\mmam In addition,

wc grant a P e above named

attomeys at law ww&mn of my (our)

industrial property 3 which purpose 1

{wc) authorize (us) before any
authorities or pergds lpeunlly thase
administrative, ld Sy

Arbitration Cou
Obtainment of pdf
registration of trw

i\ §u well as before
% “‘ following: =a)

- eﬁ‘bﬁﬁ-f jal designs; the
collective, defensive and scrvice marks,
, trade emblems, domain namcs, vegetal
varicties and denomidations qorigin; its renewal, assignment, change of
name or domicile, voluntary cancellation; and the registration of licenses
of use of the above righgg; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, sdministrative or Court
cancellation, nullity, infringement, granting of licenscs, the action for writ
mandamusg, the protection of trade sccrets, and in general the civil, penal,
and administrative suits relating to those rights; actions and wsuits



estos derechos; acciones y procesos que promovamos O 5 1O
promuevan. Y para que en todos los asuntos arriba determinados, puedan
sustituir este mandsto, transigir, conciliar, sdmitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y mtificar los actos de
sgeates oficiosos.

Dado y firmado hoy/Given and signed this

instituted by me (us) or against me (us). And that in all the sbove matters
they may substitute this Power of Attorney, compromise, conciliate, admit
the ficts of the case, desist, cancel, receive, resign, and ratify acts Gone by
representatives without a power of sttomney. .

enfin &C‘\f\ﬂ %“'—. Qﬂ.m&:&g-\n.' \.kSA
poby | Nosves  Al\usendes Cosveamo

Signature

CAVELIER ABOGADOS
WPPODEO!-181 {MINUTA N"12.1.1.2.6 USA)



"CERTIFICADO NOTARIAL (INDIVIDUO)

Alol dias del mes de

deZOO ante mi, Notario Pdblico o Funcionario Autorizado
de

comparecié(eron)

James Alexander COSTANZD
a quien(es) doy fe de conocer y me consta que es(son) la(s)

e

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this

_L&‘l&vofég:ﬁ.__
2002 before me, a Notary PubRg/or Attesting Official of
personally appeared (James Algnndgn COSTANZO

mdhownmmembeﬂ:cpalon(s)wbo

persona(s) firmante(s) del documento que precede, y quien{es) t, and who hesthave) legal
ticne(n) capacidad legal para otorgarlo
Notario Piblico o Funcionario Autorizado —Notary Public or Attesting Oficia .

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecié(eron) ante mi

de 200

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me

quien{es) conozco personalmente y que firma(n) este
documento en representacién de Ia Sociedad/compadia
denominada

who{m) I know personally and who{m) signed this document as
representative(s) of the Corporation/Company named

‘:rtiﬁco:

1.  Que he visto los siguientes documentos:*

2.  Que dichos documentos prucban lo siguiente:

2.1. Que

I certify:

1.  ThatI have scen the following documents:*

2.  That the asbove documents duly prove the following:

2.1. That

es una Sociedad/Compaiiia legalmente constituida y existente
de acuerdo con las leyes de
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PREMIXES AND METHOD OF PREPARING ADHESIVES
AND CAULKS FROM PREMIXES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Applications Ser. Nos.
60/183.655 filed February 18, 2000, 60/183,656 filed February 18, 2000, and
60/247,639 filed November 10, 2000.

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to sets of binder premixes methods of preparing
adbesives and caulks from the sets of premixes, and to methods of preparing ranges
of adhesives and caulks from sets of the premixes.

In co-pending U.S. Putent Applications Serial Nos. §0/183,655; 60/183,656;
and 60/247,639; we describe prepaints and method of making paints from these
prepaints employing delayed product differentiation. The use of sets of premixed
ingredients or raw materials as described in these applications may be extended to
the preparation of adhesives.

Adhesive formulating involves selecting and admixing appropriate adhesive
ingredients in the carrect proportions to provide an adhesive with specific
processing and handling properties, as well as the desired final dry adhesive film
properties. The major ingredients of many adhesives are the binder, optional
tackifier, and a fluid medium if the formulation is not presented neat, the fluid
medium is, water if the adhesive is a water-borne adhesive, or solvent if the
adbesive is a solvent-borne adhesive. Common optional ingredients incjude
defoamers, coalescents, plasticizers, thickeners, theology modifiers, solvents,
driers, anti-skinning agents, surfactants, mildewcides, biocides, crosslinkers, white
opacifying pigments, extender pigments, colorants, and dispersants. After the fluid
adhegive is formulated and applied to a surface, the adhesive dries by evaporation
of the water and/or the solvent, with or without the application of heat or radiation,

NYD 1222310.1
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and the binder forms a film containing therein the pigment and the extender
particles, if any.

Formulating adhesives is complex — it is not simply a matter of mixing a
few ingredients in different ratios. Rather, it involves the sclection and mixing of
different ingredients in different ratios depending an the type of adhesive desired.
This requires manufacturers to store many different ingredients and change
ingredients during manufacture depending on the specific adhesive type being
prepared.

Furthermore, it requires those involved in the supply chain, and in
particuler, adhesive retailers, to carry a large inventory of adhesives in arder to
offer a range of adhesives, such as various peel levels, viscosity levels, adhesion
Ievels, removability levels and repositionability levels. .

From the perspective of mumber of ingredients required, formulating an
adhesive is less complex than formulating an architectural paint. However, the
processing and end-use applications of an adhesive may involve a broader range of
conditions than are typically experienced during the application of an architectural
paint. For example, an adbesive may be applied at varying shear rates depending
on the processing equipment used (for example, extrusion, gravure and mayer rod
type applicators, roller and die coating, and the like) and used over a broad range of
temperatures (for example, from less than 0°C in low-temperature or all-
temperature applications to greater than 40°C in some packaging applications).

Therefore, it would be desirable to make adhesives, either at a relativcly
large-scale industrial plant or at a relatively smaller-scale, point-of-application,
point-of-sale, or point-of-use location using a limited number of ingredients, to
prepare all of these different adhesives, thus, minimizing the number and type of
ingredients required to make a range of adhesives. Thus, it would be useful to have
a system that would permit the manufacturer, selier, or user to adjust the adhesive
at the point of manufacture, sale, or application, to suit the processing and end-use
conditions, ' -

NYB 1222510.1
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SUMMARY OF THE INVENTION
The present invention provides sets of fluid premixes binder, one or more
adhesive lines, and a range of adhesives. A “fluid,” as uscd herein, means any
maierial thet flows, including liquids, flowable powders, and viscous, amorphous

g5 >

solids. As used herein, premixes are "mutually compatible” if the adhesives formed -

by admixing the premixes do not evidence signs of colloidal instability such as
flocculation. Preferably, the adhesives formed from the premixes exhibit less than
S grams of residue, such as gel and grit, per liter of adhesive when the adhesive is
paased through a 325 mesh screen, more preferably less than 1 gram of residue per
liter. Preferably, the premixes exhibit less than 5 grams of residue, such as gel and
grit, per liter of premix when passed through a 325 mesh screen, more preferably
less than 1 gram of residue per liter of premix. If the premixes and-optional
additives included to enhance specific adhesive properties are fully compatible, Le.,
they can be blended at any ratio without inducing colloidal instability, thea they can
be blended in any combination falling within the formulation space needed to
achieve the desired property profile in the final adhesive. It is sufficient, however,
if the premixes and optional additives can be blended at desired ratios without
inducing colloida) instability to achieve the desired property profile in the range of
adhesives. As used herein, “adhesive” is used in 2 broad sense to include all types
of adhesives including nest, water-bomse, and solvent-borne adhesives, including
pressure sensitive adhesive and non-pressure sensitive adhesives. Pressure
sensitive adhesives ("PSAs”) that may be made by the method of the invention
inchude any conventional PSAs including, without limitation, hot melt adhesives,
solvent-based rubber adhesives, styrene-butadiene rubber emulsion adhesives, and
acrylic adhesives. Such PSAs are employed in a number of applications, for
example in tape and label applications. This definition of "adhesives” is intended
to include products canventiopally known as sealants, joint cements, plasters,
pastes, ceramic tile adhesives, caulks, and like building adhesives.

An "adhesive line", as used herein, includes at least two different sdhesives
which offer properties which differ materially from each other in at least one

NYD 12223140.1
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observable property, such as adhesion to certain gubstrates, viscosity. removability,
and repositionability. Adhesive manufacturers and retailers typically offer a range
of adhesives, the mnge including st least two adhesive lines. By “the range
including at least two adhesive lines,” as used herein, is meant that the discrete
elected levels of the observable property defining a first adhesive line are combined
with the discrete elected levels of the observable property defining a second
adhesive line, etc. to define the adhesives in the range of adhesives. For example,
preparing a range of adhesives inchuding five adhesive lines may require preparing
adhesives cncompassing two peel levels, two viscosity levels, two adhesion levels,
two removability levels, two repositionability levels, and preferably all
combinations thereof. Thus, 32 different adhesive formulations (2x2x2x2x2) may
be needed. Al:omomplﬂed.hm.iuungeofldhuivuin_yhichawuin
number of adhesive lines or premixes, including up to ax high as 10-60% of the
total number, are omitted, for example, for commercial reasans or for stability

A set of different, but mutually compatible, fluid adhesive binder premixes,
sufficient to formulate at least one adhesive line, comprises (a) at least one premix
comprising at least one polymeric binder having a peel of less than about 20
ounces/inch, a tack of less than about 300 grams, and a shear of greater than about
50 hours; (b) at least one premix comprising at leest one polymeric binder having a
peel of less than about 20 to about 50 ounces/inch, a tack of about 300 to about 500
grams, and a shear of about 5 to about 50 hours, and (c) at least one premix
comprising at least one palymeric binder having a peel of greater than about 50
ounces/inch, a tack of greater than about 500 grams, and a shear of less than about
10 hours. Preferably, the number of premixes is from 3 to 15.

The present invention also provides an adhesive composition which
compriscs the sct of premixes as set forth above, and optionally at least onc
additional ingredient selected from the group consisting of a tackifier, a thickener
And a crosslinker.

NYB 1122310.1
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Optionally, at least one of the premixes further comprises at least one
optional additive selected from the group consisting of a tackificr, a plasticizer, a
thickener and a crosslinker.

Also provided is a method of formulating at least one adhesive line, which
method comprises the steps of:

(a)  seclecting a set of differcnt, but mutually compatible, fluid adhesive binder
premixes, comprising:

() at least one premix comprising at least one polymeric binder having

a peel of less than about 20 ounces/inch, a Polyken tack of less than about

300 grams and a shear of greater than about 50 hours; (ii) at least onc

premix comprising at least one polymeric binder having a peel of less than

about20toabomSOoumsﬁnd;aPolyhnmckofMSEOtoaboutSOO
grams, and a shear of about 5 to about 50 hours; and (jii) at least one premix
comprising at least one polymeric binder having a peel of greater than about

50 ounces/inch, a Polyken tack of grester than sbout 500 grams, and & shear

of less than about 10 hours; and
(b) dispensing or predetermined amount of each of the premixes into containers
or applicator{s] to form the adhesive line. Preferably, the number of premixes is
from 3 to 15.

Further provided is a method of providing a range of adhesives, the range
comprising at least two adhesive lines, which method comprises the steps of:
(a)  selecting a set of different, but mutually compatible, fluid adhesive binder
premixes, which set comprises (i) at Jeast one premix comprising at least one
polymeric binder having a peel of less than about 20 ounces/inch, a Polyken tack of
less than ebout 300 grams, and a shear of greater than about 50 hours, (i) at least
one premix comprising at least one polymeric binder having a peel of less than
about 20 to about 50 ounces/inch, a Polyken tack of about 300 to about 500 grams,
and a shear of about 5 to about 50 hours, (iii) at least one premix comprising at
lcast one polymeric binder having a peel of greater than about 50 ounces/inch, a
Polyken tack of greater than about 500 grams, and a shear of less than about 10
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hours; and (iv) at least one additional different premix selected from (i), (ii), or
(iii); and

(b)  dispensing a predetarmined amount of each of the premixes into containcrs
or applicator{s] to form the adhesive lines. Preferably, the number of premixes is
from 4 1o 15. '

The methods herein may further comprise the step(s) of providing at least
one tackifier, at least one thickener, at least one crosslinker, or combinations
thereof. Predetermined amounts of the tackifier, the thickener; and or crosslinker
are dispensed into containers or the applicator(s).

Also provided is s different set of premixes sufficient to form at least one
different adhesive line, which set comprises at least two different, but mutually
compatible, fluid adhesive binder premixes selected ﬁomthnyoup‘cmaistingof
() at least one premix comprising at least one cursble prepolymer that forms a
polymeric binder that has a Tg of about -70°C to about 0°C when cured; (b) at lcast
one fluid premix comprising at Jeast one curable prepolymer that forms a polymeric
binder which has a Tg of about -10°C to about 70°C when cured; (c) at least one
premix comprising at least one polymeric binder which has a Tg of about 0°C to
about 30°C; (d) at least one premix comprising at least ope polymeric binder which
has a Tg of about ~15°C to about 15°C; and (¢) at least one premix comprising at
least one polymeric binder which has a Tg of about -70°C to about 0°C.

Also provided is a method of providing at least one adhesive line, which
method comprises the steps of (a) providing a set of different, but mutually
compatible, fluid adhesive binder premixes comprising at least two premixes
selected from the group consisting of (i) at least one premix comprising at least one
curable prepolymer that has a Tg of about —70°C to about 0°C when cured; (ii) at
least one premix comprising at least one curable prepolymer that has a Tg of ebout
-10°C to about 70°C when cured; (iii) at least one premix comprising at Jeast one
polymeric binder having a Tg of about 0°C to about 30°C; {iv) at least one premix
comprising at least one polymeric binder having a Tg of about —15°C to about
15°C; and (v) at lcast one premix comprising at least one polymeric binder having a
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Tg of about —70°C to about 0°C; and (b) dispensing a predetermined amount of -
each of the premixes into containers or an applicator to form the one adhesive line.

Further provided is a method of providing a range of adhesives, the range
comprising at least two adhesive lines, which method comprises the steps of:

(a) providing a set of different, but mutually compatible, fluid adhesive binder
premixes comprising at least three premixes selected from the group consisting of
(i) at least one premix comprising at least one cursble prepolymer that has a Tg of
about —70°C to about 0°C when cured; (ii) at least one premix comprising at least
one curable prepolymer that has a Tg of about —10°C to about 70°C when cured;
(iii)) at Jeast one premix comprising at least one polymeric binder having a Tg of
about 0°C to about 30°C; (iv) at least one premix comprising at least one polymeric
binduhtvingnTgofabmﬂ—lS‘CmnbomlS‘C;(v)atlﬂstonep:'rmix
comprising at least one polymeric binder having a Tg of about -70°C to about 0°C; -
and (vi) at least one additional different premix selected from premixes (i), (ii),
(iif), (iv), and (v); or (b) dispensing a predetermined amount of each of the
premixes into containers or applicators to form the adhesive lines.

The methods herein may further comprising the step(s) of adding materials
that enhance the application or final performance of the adhesive, such es tackifiers,
plasticizers, thickeners, crosslinkers, and mixtures thereof.

Caulks are like adhesives and sealants in that they are based on soft
polymers. Many caulks are also like paint in that they can be filled with pigment
and extender. Caulks are differentisted by their higher solids content and higher
viscosity and their use to fill and seal cracks, joints, and the like.

If one adhesive line is desired, ie., if one key property is to be varied (for
example, peel, viscosity, adhesion, removability, or repositionability), then the
complete adhesive line can be made from one each of premixes (i), (i), and (iii)
which are described above or alternatively from at least two of (a) to (e) which are
described above.

If a range of adhesives including two adhesives lines is desired, ie., if two
key properties are varied (for example, two properties selected from peel, viscosity,

NYB 1222310.1

81 ¥



geEss8i60

ragrao-

adhesion, removability, and repositionability), then the range of adhesives may be
made from at least one each of premixes (i) to (iii) and least one additional,
premixes byt different selecied from premixes (i) to (iii) or alternatively, from at
least two of premixes (a) to (¢) described above and at least one additional different
premix selected from premixes (u) to (e) described above depending on which key
properties are to be varied. ' '

If a range of adhesives including three adhesive lines is desired, Le,, if three
key properties are to be varied (for example, three properties selected from peel,
viscoaity, adhesion, removability, and repositionability), then the range of
adhesives can be made from at Ieast one esch of premix (i), premix (i), and premix
(iii) and at least two additions! different premixes selected from (i), ii), or (iii) or
alcroatively at least one each of premixes (a) to (¢) and at least two edditional
different premixes selected from (a) to (¢), depending on which key properties are
to be varied,

If a range of adbesives including four adhesive lines is desired, i.e., if four
key properties are to be varied (for example, four properties selected from peel,
viscosity, adhesion, removability and repositionability), then the range of adhesives
can be made from at lesst ane each of premix (i), premix (i), and premix (jii) and
at least three additional different premixes selected from (i) to (jii), depending on
which key properties are to be varied.

This technique may be continued to vary as many additional key properties
as desired

By “additional premix selected from the group consisting of (i), (i), and
(iii)” is meant an adhesive binder premix which is different from adhesive premixes
(i), (ii), or (ii), respectively, but which otherwise meets the limitations associated
with premixes (1), (if), and (jii). By "sdditionsl premixes selected from the group
consisting of (a), (b), (c), (d), and (e)" is meant herein an adhesive binder premix
different from premix (a), (b), (c), (), or (), respectively, but otherwise meeting
the limitations associated with premix (a), (b), {c), (d) and (c).
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In each of the above embodiments, the premixes are selected to cover a
wide formulation space so that the desired final adhesive properties lic within the
blend space defined by the premixes at the extremes. In many cascs, the premixes
will not themselves be practical adhesives, but by pushing the premixes to these
extremes one can maximize the blend space available for the adhesive system.
When the premixes, additives, and colorants are all fully compatible, they can be
blended at the desired ratios to achieve the desired adhesive line(s) and range of

. adhesives without inducing colloidal instability.

This technique is similer to the design principles used in statistical
experimental design and analysis of mixture component designs; however, instead
of designing a mixture space to explore the response surface within it, one is
designing the boundaries of the mixture spece to maximize the flexibility of the
adhesive system. The key to success is to have mutual compatibility of the
individual ingredients and premixes across the mixture space.

Adhesive properties can be predicted in a number of ways. One approach is
to develop response surface models of the biend space using standard Mixture
Component experimental design statistical tools. These simple statistical models
can then be used by a linear optimization program, by a massive grid search, or by a
graphical analysis tool. Another approach is to simply use empirical methods to
determine which blends are needed for specific adhesive lines and then incorporate
those simple empirical recipes in the adhesive-making machine software.

An oxtension of this techmiques is to have the adhcsive machine
automatically pretest certain key properties (e.g., viscosity, adhesion to certain
substrates, peel, tack, shear) and make minor adjustments during the formulating of
the adhesives from the premixes. Having feedback loops in the adhesive machine
can provide more precise matching of color, adhesion, peel strength, tack, shear
strength, and viscosity targets.

It is preferred that the all fluid premixes employed herein have the same or
similar viscosities to aid in mixing. Viscosity fluctuation in the final adhesive
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formulation is expected to be reduced because of the priar eguilibration of
ingredients in the premixes.

The premixes are formulated to maximize the flexibility of adhesive
manufacturing. Rather than purchasing individual adhesive ingredients, adhesive
manufacturers, and even buyers at point-of-sale and point-of-use (home
improvement stores, building product departments, and contractors), can purchase
the set of premixes needed to prepare a desired range of adhesives. These sets of
premixes will contain at least one each of premixes (i), (ii) and (iii) and possibly
additional premixes depending upon the formulating flexibility desired.
Optionally, the above premixes are mixed with an additional premix which
includes at least ane colorant such as a colored pigment or dye.

Thpmmdnuhodsofﬂleinvmﬁoncanbeusedforunlk:.

Binder selection is a major factor in producing a cautk that has the desired
set of properties. Thase skilled in the art readily recognize that binder
characteristics such as solids level, monomer selection, molecular weight, Tg
modules and many other fectors influence the properties of the caulk. Those skilled
in the art also qualitatively recognize how to control these characteristics to obtain
the desired caulk properties. Such properties include the balance between tequile
strength vs. elongation/flexibility, adhesion, surface tack, channel cracking, clarity,
yellowing, shrinkage, and cost. While a quantitative relationship between binder
characteristics and properties is difficult to obtain, those skilled in the art can
readily select appropriate binders for use in the binder premixes to produce desired

In the ceulk embodiment, the set comprises (a) at least one caulk binder
premix comprising at least one polymeric binder which has a Tg of less than about
0°C; (b) at leust one binder premix comprising at least one polymeric binder which
has a Tg of less than about 25°C; and (c) optionally, at least one extender premix

comprising at least one extender; wherein the premixes have a solids content of at
least about 50% by weight. '

NYB 1222310,
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Also-provided is a method of forming at least one caulk line, which method
comprises the steps of:

(a)  providing a set of different, but mutually compatible, fluid.caulk binder’
premixes sufficient to form st least one caulk line, which set comprises (i) at least
one binder premix comprising st least one polymeric binder which has 8 Tg of less
then about 0°C; (ii) at least one binder premix comprising at least one polymeric
binder which has a Tg of less than 25°C; and (jii) optionally, st least one extender
premix camprising at least one extender; wherein the premixes have a solids
content at the lcast about 50% by weight; and

(b)  dispensing a predetermined amount of each premix into containers or
applicator(s) to form at least one caulk line.

The extender premix may further comprise at least one opagifying pigment.
Altemnatively or additionally, the set of caulk premixes may further comprise at
least one fluid mutually compatible premix, comprising at least one opacifying
pigment.

The methods herein may further comprise the step of mixing the adhesive or
caulk binder premixes before, while, or after they are dispensed into the containers.
The methods may further comprise the step of mixing these premixes before or
while they are dispensed into the spplicator(s). The methods may further include
the step of adjusting the viscosity of these premixes before, while, or after they are
dispensed into the containers or before or while they are dispensed into the
applicatar(s). The methods herein may be carried out continuously at a
manufacturing facility, at a distributor, at a point-of-sale, or at a point-of-use. In
addition, the methods may be controlled by a computer. By “additional premixes
[“a™, “b", or “c™] is meant a canlk premix different from the caulk binder premixes
{a) and (b) and the caulk extender premix (c), respectively, but otherwise meeting
the limitations associated with the caulk premixes (a), (b) and (c).

While exemplified with a pressure sensitive adhesive and a caulk, the
present methods are not limited to preparing only pressure sensitive adhesive or
caulks per se but may also be extended to the preparation of any water-bomne or
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solvent-bome adhesive, sealant, canlk or related building product. The industries
and the market segments where adhesives and related products produced by the
present methods can be used include adhesives used for construction, primary wood
bonding, fumniture, land transportation-OEM, sutomotive aftcrmarket, acrospace,
electrical/electronic, appliances, packaging, bookbinding, textile, footwear,
pressure-sensitive abrasives, friction materials, foundry, consumer, aerosol,
medical, dental, miscellancous product asscmbly, and the like.

DETAILED DESCRIPTION OF THE INVENTION

The premixes herein cach contain a polymeric binder having specific -
propexties. Polymeric bindcrs are polymers or prepolymers which form the primary
film of the adhesive. Binders bind the pigment, if present, and/or extenders and
provide the required adhesive flow. The binders selected for the premix will
depend upon the final use of the formulated adhesive.

Suitable polymeric binders include water-borne and solvent-borne natural
and synthetic polymers, including but not limited to, homopolymess, copolymers or
terpolymers such as acrylic snd/or methacrylic polymers, polyvinyl acetate,
polyvinyl alcohol, styrene-acrylic copolymers, styrene-butadiene copolymecrs, vinyl
acetate-acrylic copolymers, ethylene-vinyl acetate copolymers, vinyl ecetate-vinyl
versatate copolymers, vinyl acetane-vinyl maleate copolymers, vinyl acetate-vinyl
chloride-acrylic terpolymers, ethylene-vinyl acetate-acrylic terpolymers,
polyurethane, polyvinyl butyral, structural acrylic polymers, anaerobic,
cyanoacrylate polymers, polyvinyl chloride, polyvinylidene chloride, polyethylene,
ethylene-vinyl acetate copolymers, polypropylene, ethylene/acrylic acid copolymer,
cthylene/methyl acrylate copolymers, irradiated polyethylene, polyamide, polyester,
epoxy, phenolic, amino, furan, polyimides, naturat rubber, styrene copolymers and
terpolymers, non-block, styrenic block copolymers, neoprene, nitrile rubber,
butylene, polybutenc, ethylene-propylene-diene rubbers, rubber siliconc, animal
glue, caseins, starch and wheat flours, dextrins, cellulose, bitumen, rosin, lignin,
silicate, styrepe-butediene rubber, styrenc-butadiene, acrylonitrile-butadiens-
styrenc, halo-diene, and the like. The polymers or prepolymers may optionally
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contain up 1o about 10% by weight of a functional monomer, for example, but not

‘limited to, earboxylic acid, phosphate, sulfate, sulfonate, and amide monomers and

combinations thereof, non-functional monomers, and mixtures thereof. The
polymeric binders are preferably water-borne Jatex polymers.

With the premixes, it is optional to include minor amounts, Ls., less than
about 20% by weight, based on the total weight of the premixes, of conventional
adhesive additives such ag tackifiers, plasticizers, crosslinkers, thickeners, acids,
bases, defoamers, coalescents, cosolvents, disperzing resins, mildewcides, biocides,
antifreeze agents, opacifying pigments, extender pigments, colornts, glass and
polymeric beads and the like. These additives must be compatible with the other
adhesive ingredients in the premix and the premixes emgloyed in formulating the
adhesive lines. These optional ingredients may be added separately or added to the
premixes. In the examples, the tackifier, crosslinker, lndlorﬁ:icku;rueincluded
as scparate ingredients rather than being incorporated into the premixes.

The properties of tack, peel strength, and shear resistance, which are
frequently mutually exclusive properties, may be highly important in tailoring an
adhesive compasition that is suitable for a particular application. Tack is genernily
a measure of viscous flow under conditions of fast strain rates and low stress
magnitudes. Peel strength is a measure of resistance to flow at intermediate strain
rates and moderate to high stress magnitudes, as well as the cohesive strength of the
adhesive. Shear resistance is a measure of resistance to flow at intermediate stress
magnitudes.

Polymeric additives, such as tackifiers and plasticizers, may be added to
modify the properties of the adhesive including, for example, the viscoelastic
behavior of the finished adhesive. The particular polymeric additive selected may
vary depending, for example, on the adhesive involved and the modification
sought.

Generally speaking, to enhance the performance characteristics of the
adhesive the tackifier should poasess a certain range of properties with respect to
the adhesive to which it is added. For example, the tackifier should generally have
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a lower molecular weight than the polymer of the adhesive. In addition. the
tackifier should generally have a glass transition temperature (1) higher than that
of the adhesive's polymer. The softening tempcrature of the tackificr should
generally be higher than that of the adhesive’s polymer, and the tackifier should
generally have a minimum degree of compatibility with the adhesive's polymer.
Suitable tackifiers include dispersed and solid grade tackifiers such as rosin esters,
rosin acids, and hydrocarbon resins including aliphatic and eromatic resins', and the
like.

Plasticizers riny be added to an adhesive composition, for example, to
increase its workability, flexibility, and/or distensibility. They are moleculéa that
are smaller than the polymeric binder molecules present in the adhesive system.
Depending upon the involved adhesive system, the addition of a plasticizer may
Jower the melt viscosity, elastic modulus, and glass transition temperature (Ty) of
the overall system. Plasticizers may also be added to polymer formulations to
increase flexibility by promoting bond formation between the polymer molecules
end the plasticizer rather than between the polymer molecules themseives. The
plasticizer molecules sepearate the larger polymeric chains of the binder and reduce
the attractive forces between them and act as a lubricant. In doing so, the
plasticizer may also increase the specific volume and change the index of refraction
of the resulting adhesive composition. The addition of the plasticizer may also
increase the viscosity of the adhesive composition.

Suitable crosslinkers include multivalent metal such as zinc, magnesium,
aluminum, calcium, iron, zirconiwm, and the like.

Suitable opacifying pigments include titanium dioxide (TiO;) ora
combination of titanium dioxide and auxiliary hiding pigments such as voided latex
polymer particles, zinc oxide, lead oxide, synthetic polymer pigments, and mixtures
thereof. Rutile and anatase grades of titanium dioxide are suitable for use herein.
Rutile titanium dioxide is preferred. The surface of these titanium dioxides may be
treated with various organic and/or inorganic surface trestments, e.g., as the oxides
of silica, alumina, and zirconia. Fumed titanium oxide is also useful herein.
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The voided latex particles useful herein have a particle size diameter of
about 100 nm to about 2,500 nm and a void fraction of about 10% to about 75%.
Preferably, the voided latex particles have a particle size of about 500 nm to about
1,100 nm. The voided latex particles have at least one void but may have multiple
voids, non-spherical voids, interconnected voids, voids having channels connected
to the outside of the particles, and structures described as vesiculated and sponge-
like. Preferably, they have a singls void. The voided latex particles have a glass
transition temperature (Tg) of at least about 20°C, preferably at least about 50°C.
The higher the glass transition temperature, the harder the particle is and the less
likely it is to collapse. If the voided latex particles collapse, they are unable to
contribute to hiding. The voided latex particles may be prepared by conventional
polymerization processes known in the art, such as those disclosed in US-A-
3,784,391, US-A-4,798,691, US-A-4,908,271, US-A-4,972,000, U§-A-5,041.464,
US-A-5,157,084, US-A-5,216,044 and US-6,020,435, as well as Japanese Patent
Applications 60/223,873, 61/62510, 61/66710, 61/86941, 62/127336, 62/156387,
01/185311, and 02/140272. Prefembly, the voided latex particles are prepared
according to US-A-4,427,836, US-A-4,469,825, US-A-4,594,363, US-A-
4,880,842, US-A-5,494,971 and US-A-6,020,435.

Suitable extender pigments for use herein include barium sulfate (about 1 to
about 15 microns), Blanc Fixe (about 0.5 to about 5 microns), calcium carbonate
(about 0.05 to about 35 microns), silica (about 0.001 to about 14 microns),
magnesium silicate (about 0.5 to about 15 microns), aluminum silicate (about 0.2 to
about 5 microns), mica, bentonite, magnesium alumino-silicate, fumed alomina,
colloidal attapulgite, synthetic amorphous sodium alumino-silicate, sodium
potassium alumino-silicate, and the like.

Thickener is a general term which includes any material added 10 an
adhesive to modify its rheological profile. Preferred thickeners are associative
thickeners. Suitable thickeners for use herein include polyvinyl aicohol (PVA),
hydrophobically-modified, alkali-soluble emulsions known in the art as HASE
emulsions, alkali-soluble or alkali-swellable emulsions known in the art as ASE
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emulsions, hydropbobically-modified ethylene oxide-urethanc polymers known in
the art as HEUR thickeners, and cellulosic thickeners such as hydroxymethyl
celtulose (HMC), hydroxyethyl cellulose (HEC), hydrophobically-modified
hydroxyethyl cellulose (HMHEC), sodium carboxymethy] cellulose (SCMC),
sodium carboxymethyl 2-hydroxyethyl cellulose, 2-hydroxypropyl methyl cellulose,
2-hydroxyethyl methyl cellulose, 2-hrydroxybutyl methy] cellulose, 2-hydroxyethyl
ethy! cellulose, 2-hydoxypropyl celiulose, and the like. Also useful as thickeners
are fumed silica, attapulgite clay and other types of clay, titanate chelating agents,

Suitable dispersants for use herein include non-ionic, anionic, and cationic
dispersants such as 2-amino 2-methyi 1-propanol (AMF), dimethy! amino cthanol .
(DMAE), potassium tripolyphosphate (KTPF), trisodium polyphosphate (TSPP),
citric acid and other carboxylic acids, and the like. Anionic polymers such as
homopolymers and copolymers based on palycarboxylic acids, including those that
have been hydrophobically-modified or hydrophilically-modified, e.g., polyacrylic
acid or polymethacrylic acid or maleic anhydride with various monomers such as
styrene, acrylate or methacrylate, diisobutylene, and other hydrophilic or
hydrophobic comonomers are also suitable for use as dispersants, further including
the salts of the aforementioned dispersants, and mixtures thereof.

Suitable defoamers include acetylenic diols, silicone-based and mineral oil-
based defoamers, and the like.

Suitable coalescents, plasticizers, and other optional solvents include
cthylene glycol, propylene glycol, hexylene glycol, 2,2,4-trimethyl-1,3-pentanediol
monoisobutyrate (TEXANOL™), glycol ethers, mineral spirits, methy| carbitol,
buty! cazbitol, phthalates, adipates, and the like.

Suitable mildewcides and biocides include zine oxide, isothiazolones,
triazoles, and the like.

Suitable surfactants include cationic, anionic, and non-ionic surfactants.

In order to minimize the number of adhesive inpredients needed 1o prepare a
range of edhesives, one needs to consider the extremes of the key properfies
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required for the ramge of adhcsives and formulate adhesive premixes which are
capable of being blended in various combinations to provide the key properties
required at the extreme values and at intenmediste points as well. Specific
properties may also be improved by including adhesive additives which ephance
the desired property. '

All ranges disclosed herein are inclusive and the minimums and maximums
of the nested renges are combinable. The measurement of tack ja made in
accordence with PSTC Standard Tack Test at a rate of 12 inches/minute. The
measurement of peel is made in accordance with PSTC Standard Peel Test on a

- Polyken tester. The measurement of shear is made on a test sample with a 1 square

inch overlap with a 1 kg weight under static shear at a temperature of 55-800F.
All ofthelbovemmremmmmndeusingnmﬁngthicknm?ffo&l.l mils.
The glass transition temperature (“Tg") is measured vis differential scanning
calorimetry at a rate of 20°C/minute.

EXAMPLES

ample 1 — ra Adhesive Binder Premi

Premix 1 is prepared by mixing 100 grams of an acrylic pressure sensitive
polymer (N-619 available from Rohm and Haas Company, Philadelphia, PA) with
0.5 grams of a standard commercial non-ionic or anionic wetting agent, 1.0 grams
of an ethoxylated phenol mechanical stabilizer, and 0.5 grams of a standard
defoamer. The pH is adjusted to above 8.0 with ammonia,

Premix 2 is prepared by mixing 100 grams of an acrylic pressure sensitive
polymer (N-580 avsilable from Rohm and Haas Company, Philadalphia, PA) with
0.5 grams of a standard commercial non-ionic or anionic wetting agent, 1.0 gram of
an cthoxylated phenol mechanical stabilizer, and 0.5 grams of a standard defoamer.
The pH is adjusted to above 8.0 with ammonia

Premix 1 is prepared by mixing 100 grams of an acrylic pressure scasitive
polymer (N-1031 available from Rohm and Heas Company, Philadelphia, PA) with
0.5 grams of a standard commercial non-ionic or anionic wetting agent, 1.0 grams
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of an ethoxylated phenol mechanical stabilizer, and 0.5 grams of a standard
defoamer. The pH is adjusted to above 8.0 with ammonia.

Example 2 — Preparation of Adhcsives

Binders 1, 2, and 3 may be combined in various ratios along with various
levels of dispersed tackificr and crosslinker to produce adhesives having
characteristics suitable for pressure sensitive applications such as tape and label
applications pressure scnsitive adhesives (PSAs). The adhesives having low
viscosities can be applied via gravure and Mayer rod-type applicators. The
adhesives baving higher viscosities are suitable for roller and die coaters.

The thickener is a HASE thickener (Acrysol TT-615 available from Rohm
and Haas Company, Philadelphia, PA). The tackifier is a dispersed rosin ester,
rosin acid, or a hydrocarbon. The crosslinker is muitivalent metallictype.

The formulation of the adhesive premixes is shown in the following table.
The ingredient levels are in grams.
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Adbesive Type

rln,mdlum Polyolefin|[Polyolefin {General [General  |Generl Genenil Repwhon-blnhlepmmnlble Rerfiovable [Removable |Removable|Removable

Adhesion |Adbesion Purpose  |Purpose Purpose LowPesl [Low Pesl {High Peel |High Peel

. Low Peel |Ldw Peol High Peel

[Puci*++

Premix | 15060  [S0-60 - - 70-80 170-80 20-30 20-30 - - 101020 [10t020
Premm2 |- 40-50 |40-50 70-80 70-80 10 1020 101020 |~ -
Premix3 [Sto20 [Sw020 [40-50  ]40-50 — —~ — - 101090 [80090  [80-90 $0-90
Thickener |- twts |- Iols |- 1twlS [~ YL - Itols = 1wlSs
Teckificr [20-30** [20-30 |10 10 [5t010 ?o-ao--- 20-30 - tls - - ~ -
Crosslinker |- — - - - — 1t02 102 102 12 102 1w2
Coinments [Adhesion [Higher Results  [Higher High ‘nghu Label PSA JHI'M- Vanous Higher Higher Higher

o vacosly Tings|viconty vcoastty  [havingahort  [viscomty remavebilitylviscosity jon | viscosity

lpolyohﬁn coaters  |from Jow |coaters  [surfice coaters tarm coaters on different [coaters and coaters

surfisces, lo t removabifity surfacea remavabiiit

M derste b leading to on

'wa! result achesion will result In pesmanent dhfferent

n for Inbel moderats to ndhesion surfaces

|moderate applicatio bigh

o lugh ns adhesion

adhesion
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Exam = arati aulk Premixes

The following premixes arc useful for formulating a line of caulks.

A first binder premix contaihs a soft acrylic binder having a Tg of -50°C.
(Rhoplex 1950, available from Rohm and Haas Company, Philadelphia, PA). The
solids content of the binder is about 62-65% The soft acrylic binder is formulatcd
with caulk additives well known to those skilled in the art, such as glycols,
surfactants, preservatives, mildewcides, defoamers, and optional additives, such as,
silanes for adhesion.

A second binder premix contains a polymeric binder that is & lower cost,
vinyl or vioyl/acrylic binder having a Tg of —9°C (Rovace 86, available from Rohm
and Haas Company, Philadélphia, PA) and solids content of about 55%. It is
formulated into a lower cost premix by using a plasticizer to further reduce the Tg
and other caulk additives such as those used in the above acrylic binder.

An extender premix is prepared by grinding calcium carbonate and titanjum
dioxide in water with a dispersant and a thickener which are selected to produce a
stable premix. This premix should be prepared at as high a solids content as
possible to reduce the amount of water introduced into the caulk. The fesulting
caulk will ghrink less when used to fill a space. Because of this, solid pigment and
or filler can be utilized to further increase the solids of the caulk. The caulk will
require mixing or milling techniques capable of handling its high viscosity.

An additive premix containing a solid-grade of hydroxy ethyl cellulose
(Natrosol 250MXR, Hercules, Inc., Wilmington, DE) is prepared for usc as a
thickener,

Example 4 — Preparation of Caulks

A caulk is prepared by blending one or both the binder premixes with the
extender premix. The additive premix is then added and the resulting mixture is
milled or mixed in an a Sigma mill or Hockmeyer Mixer (Hockmeyer Equipment
Corp., Elizabeth City, NC). Optionally, the mill or mixer can contain a feed screw
that fills caulk tubes, thus ereating a continuous process for the production of the
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caulk. Utilizing the method of the invention, this continuous production of caulks
could provide a line of caulks on demand.

The four premixes described above are used to produce a line of caulks by
combining them in different proportions. For example, utilizing the first binder
premix, the extender prernix, and additive premix, a high quality canik can be
produced. Several grades of this caulk can be provided by using different amounts
of the extender premix. In an analogous fashion, the second binder premix may be
used to produce several lower quality/lower cost caulks. Further or altcraative

- variations in csulk quality and properties cen be achieved by using combinations of

the first and second binder premixes along with the extender premix, and the
additive premix (i.e., thickener). Exchuding the extender premix produces a clear
caulk. Using ane or both of the binder premixes results in a quality range of clear
caulks. ol

Many variations of this example are possible. The filler and pigment can be
provided in the form of separate premixes and their ratio and level can be
controlled so that properties such as adhesion and surface tack can be varied.
Caulks with little or no titanium dioxide can be tinted or colored with other
pigments. Thickeners that require neutralization with base can be utilized,
including, for example, a hydrophobically-modified, alkali-swellable emulsion such
as Acrysol™ TT-615 (available from Rohm and Hass Company, Philadelphia, PA).
When such a thickener is used a base such as ammonium or sodium hydroxide may
be added during the mixing or milling of the caulk. Mixtures of thickeners may be
used. Many other caulk additives, such as fumed silica, flash rust inhibitors, zinc
complex, hindered amine light stabilizers and the like may be employed in the
various premixes.
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WHAT IS CLAIMED IS:

A set of different, but mutually compatible, fluid binder premixes sufficient

to form at least one adhesive line, the set comprising:

@ at least one premix which comprises at least one polymeric binder
having a peel of less than about 20 ounces/inch; a tack of less than
about 300 grams; and a shear of greater than about 50 hours;

(ii)  at least one premix which comprises at least one polymeric binder
having a peel of less than about 20 to about 50 ounces/inch, a tack of
about 300 to about 500 grams, and a shear of about 5 to about
50 hours; end

(iii)  at least one premix which comprises at least onc polymeric binder
having a peel of greater than about 50 ounces/inch, a tack of greater
than about 500 grams, and a shear of less than about 10 hours.

- An adhesive comprising the set of premixes of claim 1 and at least one

additive selected from the group consisting of a tackifier, a plasticizer, a
thickener, # crosslinker, and mixtures thereof.

The set of premixes of claim 1, wherein the number of premixes is from
Jto 15.

The set of premixes of claim 1, wherein at least one of the premixcs further
comptises at least one additive selected from the group consisting of 2
tackifier, & plasticizer, a thickener, and a crosslinker.

A method of forming at least one adhesive line, which method comprises
the steps of:

(a) providing a set of different, but mutually compatible, fluid binder
premixes which set comprises:
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(ii)  at least one premix, which comprises at least one polymeric .
binder having a peel of less than about 20 ounces/inch, a Polyken
tack of less than about 300 grams, and a shear of greater than about
50 hours;
(iii)  at least one premix which comprises al least one polymeric
binder having a peel of less than 20 about 50 ounces/inch, a Polyken
tack of about 300 to about 500 grams, and a shear of about 5 to
about 50 hours; and
(iv) et least one premix which comprises at least one polymeric
binder having & peel of-greater than about 50 ounces/inch, a Polyken
tack of greater than about 500 grams, and a shear of less than about
10 bhours; and
(b)dispmsingapadetﬂmimdmmmtofmhofthepmni;esinto
containers or an applicator to form the adhesive line.

A method of forming a range of adhesives, the range comprising at least
two adhesive lines, which method comprises the steps of:
(8) providing a set of different, but mutually compatible, fluid binder
premixes, which set comprises:
(ii)  atleast one premix which comprises at Jeast one polymeric
binder having a peel of less than about 20 ounces/inch, a Polyken
tack of less than about 300 grams, and a shear of greater than about
50 hours;
(iii)  at least one premix which comprises at least one polymeric
binder having a peel of less than about 20 to about 50 aunces/inch, a
Polyken tack of sbout 300 to about 500 grams, and a shear of about
5 to about 50 hours;
(iv) st least one binder premix which comprises at least one
polymeric binder having a peel of greater than about 50 ounces/inch,
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a Polyken tack of greater than about 500 grams, and a shear of less
than about 10 hours; and
v) at least one additional different binder premix selected from
premixes (i) to (jii); and
(b) dispensing a predetermined amount of cach of the premixes into
containers or applicators to form the adhesive lines.

The method of claim $§ or claim 6, further comprising the step of providing
at least one additive selected from the group consisting of a tackifier, a
plasticizer, a thickener, and a crosslinker.

The method of claim 7, further comprising the step of dispensing
predetermined amount(s) of the additive(s) into the containcfs or the
applicator..

The method of claim 5 or claim 6, wherein at least one of the premixes
further comprises at least one additive selected from the group consisting of
a tackifier, a plasticizer, a thickener, and a crosslinker.

The method of ¢claim 5 or claim 6, wherein the number of premixes is from
41015, -

A set of different, but mutually compatible, fiuid binder premixes sufficient
to form at least one adhesive line, which set comprises at least two premixes
selected from the group consisting of:

(a) at least one premix comprising at least one prepolymer that forms a
polymeric binder having a Tg of about —70°C to about 0°C when cured;

(b) at least one premix comprising at lcast one prepolymer that forms a
polymeric binder having a Tg of about —10°C to about 70°C when cured;
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(c) at least one premix comprising.at least ane polymeric binder having a
Tg of about 0°C to about 30°C; ’

(d) at least one premix comprising at least one polymeric binder having a
Tg of about —15°C to about 15°C; and

(¢) at lcast one premix comprising at least one polymeric binder having a
Tg of about —70°C to about 0°C.

A method of forming at least one adhesive line, which method comprises
the steps of :
(a) providing the set of binder premixes of claim 11; and -
(b) dispensing a predotermined amount of each-of the sclected premises into
containers or applicstor to form the adhesive line. y
A-method of forming a range of adhesives, the range comprising at least
two adhesive lines, which method comprises the steps of:
(=) providing a set of at least three different, but mutually compatible, fluid
binder premixes which are selected from the group consisting of :
()  atleast one premix comprising at lcast one prepolymer that
forms a polymeric binder having a Tg of about —70° to about 0°C
when cured;
(ii) st least one premix comprising at least one prepolymer that
forms a polymic binder having a Tg of about —10°C to about 70°C
when cured;
{ili) ot lcast one premix comprising at least one polymeric binder
having a Tg of about 0°C to about 30°C;
(iv) atlcast one premix comprising at least one polymeric binder
having a Tg of about —15" to about 15°C;
(v)  atleast one premix comprising at least one polymeric binder
having a Tg of about -70°C to about a*C; and
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(vi) atlcast one additional different premix selected from the
group consisting of premixes (i), (i), (iii), (iv), and (v); and
{b) dispensing a predetermined amount of each of the selected premixes
into containcrs or applicators to form the adhesive: Jines.

The method of claim 5, 6, 12 or 13, further compriging the stcp of mixing
the premixes before, while, or after the premixcs are dispensed into the
containers.

The method of claim 5, 6, 12 or 13, further comprising the step of mixing
the premixes before or while the premixes are dispensed into the
applicator(s). B

The method of claim 5, 6, 12 or 13, further comprising the step of adjusting
the viscosity of the premixes before, while.ouﬂerthspremixéure
dispensed into the containers.

The method of claim 5, 6, 12 or 13, further comprising the step of adjusting
the viscosity of the premixes before or while the premixes are dispensed

into the applicator(s).

The method of claim §, 6, 12 or 13, wherein the method is carried out at a
manufacturing facility.

The method of claim 5, 6, 12 or 13, wherein the method is carried out at a
point-of-sale.

The method of claim 5, 6, 12 or 13, wherein the method is carried out at a
point-of-use,
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The method of claim 5, 6, 12 or 13, wherein the method is controlled by a
computer.

The mcthod of claim 5, 6, 12 or 13, further comprising the step of providing
at least one additive selected from the group consisting of a tackifier and a
plasticizer.

A set of different, but mutually compatible, fluid premixes sufficient to

. form at least one caulk line, which set comprises:

4] t ieast one binder premix comprising at least one polymeric binder
having a Tg of less than about 0°C;

{ii) i least one binder premix comprising at least one polymeric binder,
baving » Tg of less than about 25°C; and

(i)  optionally at least one extender premix comprising at least one
extender,

The set of premixes of claim 23, which set fmhr.r comprises at least one.
additional fluid binder premix or fluid extender premix.

The set of premixes of claim 24, wherein the fluid extender premix fimther
comprises at least one opacifying pigment.

The set of premixces of claim 23, further comprising at least one fluid
opacifying premix comprising at least onc opecifying pigment

A method of forming at least one caulk line, which method comprises the
steps of:

(a) providing the set of the premixes of claim 23, 24, 25 or 26; and

(b) dispensing a predetermined amount of each of the selected premixes
into containers or applicator(s) to form the caunlk line.

NYD 12223100
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28.

29.

30.

31.

32.

33

34.

35.

36.

28

The method of claim 27, wherein the method is continuous.

The method of claim 27, further comprising the step of mixing the premixes
befors, while, or afier they are dispensed into the containers.

‘The method of claim 27, further comprising the siep of mixing the premixes
before or while they are dispensed into the applicator(s).

The method of claim 27, further comprising the step of adjusting the
viscosity of the premixes before, while, or afier they are dispensed into the

containers.
ar

The method of claim 27, further comprising the step of adjusting the
viscosity of the premixes before or while they are dispensed into the
applicator(s).

The method of claim 27, wherein the method is carried out at a
manufacturing facility.

The method of claim 27, wherein the method is carried out at a point-of-
sale.

The method of claim 27, wherein the method is carried out at a point-of-use.

‘The method of claim 27, wherein the method is controlled by a computer.

NY2 12223100
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ABSTRACT OF THE INVENTION

Sets of fluid premixes useful for adhesives and caulks are provided. Also
provided are methods of providing adhesive lines and & canlk lines using the sets of
premixes. Further provided are ranges of adhesives and caulks based on the
adhesive and caulk Jines. Utilizing these methods the manufacturer, seller, or user
can to adjust the adhcsive or caulk at the point of manufaciure, sale, or usc to suit
the processing and end-use conditions, in addition to the other benefits offered by
delayed product differentistion.

NYR 1223101
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Docket No, 6258-71

DECLARATION AND POWER OF ATTORNEY
As below named inventors, We hereby declare that:
My residence, post office addvess and citizenship ere as stated below next to my name,
1 believe | am the original, first and joint inventor of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

PREMIXES AND METHOD OF PREPARING ADHESIVES AND CAULKS FROM PREMIXES

the specification of which (check onc) is:
4 attached hereto ] was filed on
as Application Serial No. .
and amended on (if applicable).

] was described and claimed in PCT Application No.
filed on. and amended under Article 19 on

1 hereby state that 1 have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above,

1 acknowledge the dity to disclose all information 1 know to be material to patentability in
accordance with Title 37, Code of Federal Reguistion, § 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code § 119 of any foreign
application(s) for patent or inventor's cestificate listed below and have also identified below any foreign
application for-patent or inventor's castificate having a filing date before that of the application on which
priority is claimed:

Prior Forcign Applicstion(s)
Serial Nugl C Filing D Priaity Claimed

1 hereby claim the benefit under Title 35, United States Code, § 120 of any Unitod States
application(s) listed below and, insofar as the subject matter of cach of the claims of this application is not
disclosed in the prior United States application in the manner provided by the first paragraph of Title 35,
United States Code § 112, I acknowledge the duty to disclose material information as defined in Title 37,
Caode of Federal Regulations, § 1.56(s) which occusred between the filing date of the prior application and
the national or PCT international filing date of this application:
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statements made on information and beliof are belisved to be true; and further that these sistaments were
madc with the knowledge that willful (alse statements and the lika 50 made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful
false siatements may jeopardize the validity of the application or any patent jasped thereon.

And I hereby appoint;
John E. Kidd Reg.No. 19916 Michael M. O*Shea Reg. No. 35,631
Victor Siber Reg. No. 25.149 Joe! N. Bock Rep. No. 36,456
Margaret B. Kelley Reg. No. 29,181 * Gerard P. Norton Reg. No. 36.621
Philip E. Roux Reg. No. 31.295 John T. Johnson Reg No. 37,363
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James V. Mahon Reg. No, 41,966 Mitchell S. Feller Reg. No. 42530
Josevh Levi Reg. No. 41.152 David F. Ries Rem. No. 43.045
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C. Joscph Laughon, [l Rog. No. 31 389 David S. Figatner Reg. No. 44,106
Leoma Ben-Am: Reg. No. 32455 Steven J. Lever Reg. No. 46.871
Reg. No. 33,778

al ofihe ﬁrm of Clifford Chance Rogers & Wells LLP, 200 Park Avenue, New York, New York 10166
0153, my attornoy with full power of substitution and revocation; to prosecute this application and to
transact all business in the Patent and Trademark Offico connected therewith.

Address all communications to:

Margaret B. Kelley, Esq.

Clifford Chanco Rogers & Wells LLP
200 Park Avenue, New York, NY 10016
(212) 878-3145

Wherefore | request that Lotters Patent be granted to me for the invention or discovery described and
claimed in the foregoing specification and claims, and | hereby subscribe my name to the forcgoing
specification and claims, declaration, power of sttomey, and this petition.

Full pame of inveator# 1 John Michael Friel

Inventor's signature Date

Rosidencs | 341 Beech Stroet, Warminster, PA 18974

Citizenship | U.S_A.

Post Office Address 341 Beech Street, Warminister, PA 18974
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Inventor's Signasure Date
Residence | 410 Twin Streams Drive, Warminster, PA 18974
Citizenship | U.S.A.
Post Office Address 410 Twin Streams Drive, Warminster, PA 18974
Full name of inventor # 3 Jerry William Washel
Inventor's signaturs Date
Residence | 594 Quarry Road, Harleysville, PA 19438
Citizenship | U.S.A.
Past Office Address 594 Quary Road, Harleysville, PA 19438
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Full name of lnventor # 4 Dennis Paul Lorsh
Inventor’s si*mtnre . Date
Residence | 1692 Heebner Way, Lansdale, PA 19446
Citizenship | U.S.A.
Post Office Address 1692 Heebner Way, Lansdale, PA 19446

)
Full name of inventor # § James Alexander Costanzo
Inventor”s signature Date
Residence | 1518 Evans Road, Ambler, PA 19002
Citizenship | U.S.A.
Post Office Address 1518 Evans Road, Ambler, PA 19002
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Packground of The Inyention

This invention relates to sets of prepeint compeositions, a method of preparing paint lines
from sets of prepaint compositions, and to & method of preparing a range of paints from sets of

Paints or coatings encompass, for example, latex paints, enamels, Iacquers, vamishes,
undercoats, surfacers, primers, sealers, fillers, and stoppers. Most paints contain a pigmexnt, a
polymer or binder which acts as a film-former to bind the pigment particles together, and a fluid
medium in which the polymer is dissolved or dispersed. If the pigment is omitted, the paint is
referred to aa a clear, vamnish, lacquer, or topcoat. Lacquers ususlly refer to thermoplastic
coating compositions, whereas enamels refer to thermosetting paints.

Paint formulating involves the process of selecting and admixing appropriate paint
ingredients in the correct proportions to provide a paint with specific processing and handling
propexties, as well as the desired final dry paint film properties. The major ingredients of many
paint formulations are a binder, an opacifying pigment, optional pigment extenders, and a fluid
medium, namely, water if the paint is a waterborne paint such as a latex paint, or solvent if the
paint is a solvent-borne paint such as an cil-based paint. Common optional ingredients inclhude
defoamers, coalescents, plasticizers, thickeners, non-thickening rheology modifiers, solvents,
driers, apti-skinning agents, surfactants, mildewcides, biocides and dispersants. After the paint is
formulated and epplied to a surface, the paint dries by evaporation of the solvent and/or the
water, with or without the application of heat, and the binder forms a film containing therein the
pigment and the extender particles, if any.

A paint line, as used herein, includes at least two different paints which offer dried film
properties which differ materially from each other in at least one observable propexty such as
sheen, outdoor durability, and color depth. A paint line may include, for example, three paints
the dried films of which have different sheen levels, two paints the dried films of which have
suitable interior or exterior performance, or four paints the dried films of which offer different

NYB 1196079_1.D0C
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quality or performamce lovels such as may be evidenced, for example, by differcnt levels of scrub
resistance.

A paint line could, more particularly, include four different paints, the dried films of
which have different sheen levels, typically marketed as gloss; semi-gloss; eggshell, satin, or low
lustre; and flat. The sheen is determined by the volume and type of the binder(s), pigment(s), and
extender(s), if any, in the paint.

In addition to the vatious sheen levels, paints are commonly formulated to be untinted
(white) or tinted to a wide variety of colors using different tint bases, including paste or light
tones, medium or mid-tones, and deep tones. This capability requires a paint line having four
paints. Also, paints are formulated for exterior or interior use. And, paints are formulated to
provide certain levels of performance properties, such as may be marketed as good/standard,
better, and best/premium,

Paint manufacturers end retailess typically offer a range of paints, the range including at
least two paint lines. By “the range including at least two peint lines”™, herein it is meant that the
discrete elected levels of the observable property defining a first paint line are combined with the
discrete clected levels of the observable property defining a second paint line, ete. to define the
paints in the range of paints.

For example, to prepare a range of paints including four paint lines may require preparing
paints encompassing four sheen levels, four tint bases, interior and exterior use, and three quality
levels, preferably all combinations thereof. Thus, 96 different paint formulations (4x4x2x3) may
be needed.  Also encompassed, howeves, is a range of paints in which certain of the defined
paints, up to 109 of the total number of paints, are selected to bo omitted, for example, for
commercial reasons. Further contemplated is a range of paints in which the observable
propesties of the dried paint films substantially, but not exactly, fulfill the definitions herein; for
example, the sheen of a dried outdoor mid-tone gioss paint in the standard, better, and premium
lines may differ by a few points without departing from the meaning of a range of paints of this
invention.

Formulating these peints is complex ~ it is not simply a matter of mixing a few paint
ingredients in different ratios. Rather, it involves the selection and mixing of different paint
ingredients in different ratios depending on the type of paint desired. This requires paint
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mamfacture depending on the specific paint type being prepared.

Furthermore, it requires paint retailers to carry a large inventory of paints in order to offer
a range of paints, such as various sheen levels, fint bases, paints for exterior use, paints for
interior use, and paints of various quality. It would be desirable to make paints, cither ata
relatively large-scale industrial piant or at a relatively smaller-scale, point-of-sale or point-of-use
location using a limited sumber of paint ingredients to prepare all of these different paint
formulations, thus, minimizing the number and type of paint ingredients to make a range of
paints.

Summary of the Igvention

In order to minimize the number of paint ingredients needed to prepere a range of paints,
one needs to consider the extremes of key properties required by the range of paints and
formulate prepaint compositions which are capable of being blended in various combinations and
proportions to provide the key properties required st their extreme values and at intermediate
points as well.. Specific properties may also be improved by adding paint additives which
enhance the desired property.

We have discovered that we are able to achieve this goal by employing a set of prepaints
sufficient to formulate at least one paint line, including:

1. at least one fluid prepaint x, including at least one opacifying pigment;

2. at least opne fluid prepaint y, including at least one extender pipment ; and

3. at least one fluid prepaint z, including at least one polymeric binder;
wherein the number of prepaints is preferably 3-15; wherein the prepaints are different from each
other; and wherein the prepaints are mutually compatible.

We have also discovered a method of forming at least one paint line including:
1. providing a set of prepaints sufficient to formulute at least one paint line, including:

o at least one fluid prepaint x, including at least one opacifying pigment;

b. at least one fluid prepaint y, including st least one extender pigment; and

c. at least one fluid prepaint z, including =t ieast one polymeric binder;
wherein the total number of prepaints is preferably 3-15; wherein cach of the prepaints is
different from each other; and wherein the prepaints are mutually compatible; and
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2, dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, and prepaint(s) z into
containers or application devices to form at ieast one paint line.

The method may forther include the step of mixing prepaizi(s) x, prepaini(s) y, and
prepaint(s) z before, while, or after they are dispensed into the contginer or before or while they
are dispensed into the application device.

We have also discovered a method of forming a range of paints, the range including at
least two paint lines, incloding: '

1. providing a set of prepaints sufficient to formulate the range of paints, including:

a at least one fluid prepaint x, including at least one opacifying pigment;

b. at least one fluid prepaint y, including at least one exiender pigment;

c. at least one fluid prepaint z, including et least one polymeric binder; and

d &t least ono iditional fluid prepaint x°, y°, or 2,

whevein the total number of prepaints is preferably 4-15;

wherein each of the prepaints is different from each other; and

wherein the prepaints are mutually compatible; and
2.  dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, and prepaint(s) z and

the at Jeast one additional prepaint into containers or applicstion devices to form a range

of paints.

The methods may further include the step of mixing prepaint(s) x, prepaint(s) y,
prepaint(s) z, and the at least ons additional prepaint before, while, or after they arc dispensed
into the container or before ar while they are dispensed into the application device.

The methods may further include the step of adjusting the viscosity of dispensed
prepaints before, while, or after they are dispensed into the container or before or while they are
dispensed into the application device using a thickener, water, or a mixture thereof

The methods may further include the step of adding additional materials may be added to
the prepaints and/or paints that enhance the application or finel performance properties of the
paint.

The methods may further include the step of adding at least one colorant to the dispensed
prepaints,

The methods may be carried out at a paint manufacturing facility, at the point-of-sale, or
at the point-of-use and may be controlled by a computer.

4
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If one paint line is desired, i.¢., if one key property is varied (for example, sheen level, tint
base, use type, or quality type), then the complete paint line can be made from one each of
prepaint x, prepaint y and prepaint z.

If a range of paints including two paint lines is desired, i.., if two key propestics src
varied (for example, two sclected from sheen level, tint base, use type, and quality type), then the
range of paints may be made from at least ono cach of prepaint x, prepaint y, and prepaint z and
least one additional prepaint x°, y*, or z*, depending on which key properties are to be varied. By
“additional prepaint x’, y', or z'” is meant hexein a prepaint diffevent from prepaint x, y, or z,
respectively, but otherwise meeting the limitations associated with prepaint x, y, or z.

If a range of paints including three paint lines is desired, i.¢., if three key properties are
varied (for example, threo selected from sheen level, tint base, use type, and quality type), then
the range of paints can be mude from at least one cach of prepaint x, prepaint y and prepaint z
and at least two additional prepaints x', y*, or z', depending on which key properties are to be
varied.

If a range of paints including four paint lines is desired, i.e., if four key properties sre
varied (for example, sheen level, tint base, use type, and quality type), then the complete range of
paints can be made from at least one cach of prepaint x, prepaint y and prepaint z and at least
three additional prepaints x’, y*, or z’, depending on which key properties are to be veried.

This technique may be continued to vary as many additional key propertics as desired.

A paint fine includes two or more different paints the dried films of which differ
materially from each other in at least one observable property. The paints are different from cach
other and must mect at least one of the following criteria: 1) the pigment volume concentration
(PVC) of the paints of the lines which are most different from each ather in PVC must differ
from cach other by at least 2% or 2) the volume solids content ("VS™) of the paints of the line
which are most diffezrent from each other in VS must diffes from each other by st least 2%.

The pigment volume concentration (“PVC™) is a measure of how “binder-rich” & paint
formulstion. It is calculated herein by the following formula:



PVC (%) = (volume of pigment(s) + volume extendex(s))
(volume of pigment(s) + volume extendex(s) + volume binder) x 100

The volume solids content (“VS” berein) is the dry volume (dry vol.) of pigment(s) plus
the dry volume (dry vol.) of extender (s) plus the dry volume (dry vol.) of binder(s). It is

g) x 100.

If additives are present, their volume is not included in determining the total dry volume.

In each of the above embodiments, the prepaint compositions are selected so that they
cover a wide formulation space so that the desired final paint properties lie within the blend
space defined with the prepaints at the extremes. In many cases the prepaints will not by
themselves be practical paints. But by pushing the prepaints to these extremes one can maximize
the blend space available for the system. When the prepaints, additives, and colornts arc all
fully compatible, they can be blended at desired ratios, without inducing colloidal instability, to
achieve the desired paint line(s) and range of paints.

This technique is similar to the design principles used in statistical experimental design
and analysis of mixture component designs; however, instead of designing a mixture space to
explore the response surface within it, one is designing the boundaries of the mixture space to
maximize the flexibility of the paint system. The key to success is to have mutual compatibility
of the individual ingredients and prepaints across the mixture space.

Paint propertics can be predicted in a number of ways. One approach is to develop
response surface models of the biend space using standard Mixture Component experimental
design statistical tools. These simple statistical models can then be used by a linear optimization
program, by a massive grid search, or by & graphical analysis tool. Anather approach is to simply
use empirical methods to determine which blends are needed for specific paint lines, then
incorporate those simple empirical recipes in the of the saftware paint making machine.

Ap extension of the techniques is to have the paint machine automatically pretest certain
key propesties (e.g., viscosity, forced dry gloss, or color) and make minor adjustments during the
formulating of the paint from the prepaints. Having feedback loops in the paint machine can
provide more precise matching of color, gloss, and viscosity targets.
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As used herein, prepaints are mutizally compatible if the paints formed by admixing the
prepaints do not evidenoe signs of colloidal instability such as flocculation. Preferably, the paints
formed from the prepaints exhibit less than 5 g of residue such as gel and grit per liter of paint
when the paint is passed through a 325 mesh screen. More preferably, the paints formed from
the prepaints exhibit less than 1g of residue per liter of paint when the paint is passed through a
325 mesh screen. Preferably, the prepaints exhibit less than S g. of residue per liter of prepaint
when the prepeint is passed through a 325 mesh screen. More preferably, the prepaints exhibit
less than 1 g of residue per liter of prepaint when the prepaint is passed through a 325 mesh
screen.  If the prepaints, optional additives included to enhance specific paint propesties, and
colornts are fully compatible, ie., they can be blended at any ratio without inducing colloidal
instability, then they can be blended in any combination falling within the formulation space
aeeded to achieve the desired property profile in the final paint. It is sufficient, however, for the
prepaints, optional additives included to enhance specific paint propertics, and colorants to be
compatible, i.e., they can be blended st desired ratios without inducing colloidal instability to
achieve the desired property profile in the mmge of paints.

As used herein, compatible paint ingredients include ingredients which can be combined
in the various prepaints, and the paints formed from the prepaints to provide the properties
characteristic for the amount of and type iugredient(s) used.

It is preferred that the all fiuid prepeints employed in the methods of the invention have
the same or similar viscosities to aid in mixing.

The water-resistance properties, including biister resistance, wet adhesion, and scrub
resistance, of the paints prepared by the method of the invention, are expected to be improved
because of the use of lower amounts of stabilizing materials such as surfactants which may be
used relative to conventional formulating techniques. Further, a line of pains or a range of paints
prepared by the methods of this invention may react more predictably to added colorants, making
color matching easier and facilitating the use of software for color matching. In addition,
viscosity fluctnation in the final paint formulation is expected to be reduced because of the prior
equilibration of ingredients in the prepaints.

The prepaints are formulsted to maximize the flexibility of paint manufacturing. Rather
than purchasing individual paint ingredients, paint manufacturers, and even buyers at point-of-
sale and point-of-use (paint stores, paint departments, and contractors), can purchase a set of

7




prepaints to prepare a desired range of paints. These sets of prepaints will contain at least one
each of prepaints x, y and z and possibly additional prepaints depending upon the fornmulsting
flexibility desired. Optionally, the ahove prepaints are mixed with an additional prepaint which
includes at least one colorant, such 23 a colored pigment or dye.

The method of the present invention is not limited to preparing only latex paints per se,
but may also be extended to preparing any water-borne or solvent-borns coating, or related
building product requiring mixing of ingredients, including, sealants, caulks, mastics, adhesives
and other building-related products.

Description of Preferred Embodiments
One embodiment of prepaint x is a fiuid titenium dioxide prepaint including at least one
opacifying pigment, at least one dispersant, at least ane thickener, and water; wherein the
dispersant(s) and the thickencr(s) are compatible with the pigment(s) and with other optional
paint ingredients, and wherein the prepaint has a volume solids content of about 30% to about

- 70%, preferably about 35% to about 50% and a Stormer viscosity of about 50 to about 250 Krebs

Units (KU) preferably about 60 to about 150 KU.

In an alternate embodiment of prepeint x, it is a fluid titanium dioxide prepaint useful for
formulating a one pack, pigmented latex paint containing other paint ingredients, which prepaint
includes at least one opacifying pigment, at lcast one dispersant, at lcast one thickener, at least
one film-forming or nonfilm-forming polymeric binder, and water; wherein the dispersant(s), the
thickencr(s), and the polymer(s) arc compatible with the pigment(s) and with the other optional
paint ingredients, and wherein the prepaint has a volume solids content of about 30% to about
T0%, preferably about 35% to about 50%, a PVC of about 35% to 100%, preferably about 50%
to 100%, and & Stormer viscosity of about 50 to sbout 250 KU, preferably about 60 to about 150
KU. Preferably, the prepaint is stable to sedimentation, by which is meant herein that the
pigment does not settle out after 10 days at about 25 °C. Optionally, the polymeric binder is

In one embodiment of prepaint y, it is a fluid pigment extender prepaint which includes at
least one mineral extender, at least one thickener, an optional polymeric binder, and water;
wherein the pigment cxtender prepaint has a volume solids content of about 30% to about 70%,
preferably about 35% to about 65%, a PVC of about 35% to 100%, preferably about 40% to



100%, and a Stormer viscosity of about 50 to about 250 KU, preferably about 60 to about 150
KU; and wherein the prepaint ingredients are compatible with each other and with the ingredients
of the other prepaints desired to be used therewith.

In one embodiment of prepaint z, it is a fluid polymeric binder prepaint which includes a
water-borne polymeric binder having a gloss transition temperature (Tg) of about -30°C to about
70°C, preferably about -10°C to about 60°C, and water; wherein the binder prepeint has a
volume solids content of about 25% to about 70%, preferably about 30% to about 65%, and &
Brookfield viscosity of less than about 100,000 centipoise (CPS), preferably about 100 to about
50,000 centipoise, at a shear rate of 1.25 reciprocal seconds; and wherein the prepaint ingredients
are compatible with each other and with the ingredients of the other prepaints desired 1o be used
therewith.

In the embodiments of prepaints x, y and z, it is optional to include minor amounts, i e.,
less than about 10% by weight, based on the total weight of the prepaint, of conventional paint
additives including acid, base, defoamer, coalescent, cosolvent, mildewcide, biocide, antifreeze
agent and the like. These additives must be compatible with the other paint ingredients in the
prepaint and the prepaims empiloyed in the methods of this invention.

Opecifying pigments useful in the methods and prepaints of the invention include white
pigments which impart white scattering power to the paint across all visible wave lengths without
a high degree of absorption. Pigment extenders are inorganic solids or opague polymers which
do not impert the primary color or hiding power to the paint although they mey have secondary
influences on those propexties. The tint bases used for deep tone paints typically contain no or
only very low levels of opacifying pigments,

Suitable opacifying pigments include titanium dioxide (TiO2) or a combination of
titanium dioxide and auxiliery hiding pigments such as voided latex polymer particles, zinc
oxide, lead axide, a synthetic polymer pigment and mixtures thereof. Rutile and anatase grades
of titanium dioxide are suitable for use herein. Rutile titanium djoxide is preferred. The surfice
of these titanium dioxides may be treated with various organic surface treatments and/or
inorganic surface treatments, ¢.g., as the axides of silica, alumina, snd zirconia. Fumed titanium
oxide is also useful herein.
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The voided latex particles useful in the method of the invention have a particle size
diameter of about 100 nm to about 2,500 mm and & void fraction and prepaints of about 1096 to
about 75%. Preferably, the voided latex particles useful in the method of the invention have a
particle size of about 500 nm to about 1,100 nm. The voided latex particles have at least one void
but may have multiple voids, non-spherical voids, interconnected voids, voids having channels connected
to the outside of the particles, and further encompass structures described as vesiculated and spongelike.
Proferably, the voided latex particles have a single void. The voided latex particles have a glass
transition temperature (Tg), as measured by differential scanning calorimetry at a rate of about
20°C/min, of at least about 20°C, preferably at least 50°C. The higher the (Tg), the harder the
particle is and the less likely it is to collapse. If the voided Intex particles collapse, they are
unable to contribute to hiding. They may be prepared by conventional polymerization processes
known in the art, such as those disclosed in U.S. Patent Nos. 3,784,391, 4,798,691, 4,908,271,
4,972,000, 5,041,464, 5,157,084, and 5,216,044, the disclosures of which are incorporated herein
by reference, as well as Japanese Patent Applications 60/223,873, 61/62510, 61/66710,
61/86941, 62/127336, 62/156387, 01/185311, and 02/140272. Preferably, the voided latex
particles are prepared according to U.S. Patent Nos. 4,427,836, 4,469,825, 4,594,363, 4,880,842
mnd 5,494,971, the disclosure of which are incorporated harein by reference.

Extender pigments useful herein include exterior and interior extender pigments
optimized for the intended end use. Exterior extender pigments are not soluble in water and have
a low absorption number. They are optimized for exterior darability in the particular market
where the paint will be sold, and do not detract from the desired non-cracking, non-chalking, and
non-dirt-retaining propertics of the dried paint. They also provide low cost volume, Interior
extender pigments are optimized for hiding, gloss, and low cost. Suitable extender pigments
include barium sulfite (about 1 - about 15 microns), Blanc Fixe (about 0.5 - about 5 microns),
calcium carbonate (sbout 0.05 - about 35 microns), silica (about 0.001 - about 14 microns),
magnesium silicate (about 0.5 - about 15 micrans), aluminum silicate (about 0.2 - about 5
microns), mica, bentonite, magnesium alumino-silicate, fumed allumina, colloidal attapulgite,
synthetic amorphous sodium alumino-silicate, and sodium potassium alumino-silicate, and the
like.

Polymeric binders are polymers or prepolymers which form the primary film of the paint.
Binders bind the pigment and/or extenders, provide the required paint flow, and deteymine the



gloss and hardness of the final paint film. The binders sclected for the prepaints will depend
upon the final use of the formulated paints. Binders suitable for exterior paints are genorally
suitable for interior paints, but binders suitable for interior paints may not be suitable for exterior
paints.

Suitable polymeric binders include, but are not limited to, homopolymers, copolymers or
terpolymers having compositions such as, for example, acrylic and/or methacrylic, polyvinyl
acctate, styrens-acrylic, styrene-butadiene, vinyl acetate-acrylic, ethylene-vinyl acetate, vinyl
acetate-vinyl versatate, vinyl acetate-vinyl maleate, vinyl acetate-vinyl chloride-acrylic, ethylene-
vinyl acetate-acrylic, and urethane polymers, optionally containing up to about 10% by weight of
functional and other monomers, and mixtures thereof. Polymeric binders optionally incorporated
in prepaints x, y, x’, ¥, or other prepaints may be the seme as or different from the polymeric
binder of prepaint z.

Thickener is s general term which includes anmy material added to a paint to modify its
rtheological profile. Preferred thickeners are associative thickeners. Suitable thickeners for use
herein include polyvinyl alcohol (PVA); hydrophobically-modified, alkali soluble emulsions,
known in the art @s HASE emulsions; alksli soluble or alkali swellable emulsions, known in the
art as ASE emulsions; hydrophobically modified ethrylene oxide-urethane polymers known in the
art as HEUR thickeners; and cellulosic thickeners such as hydroxymethyl cellnlose (HMC),
hydroxyethy] callulose (HEC), hydrophobically-modified hydroxy ethyl celiulose (HMHEC),
sodium carboxymethyl cellulose (SCMC), sodium carboxymethyl 2-hydroxyethyl cellulose, 2-
hydroxypropyl methyl cellulose, 2-tydroxyethyl methyl cellulose, 2-hydroxybutyl methyt
cellulose, 2-hydroxyethyl ethyl collulose, 2-hydoxypropyl cellulose, and the like. Also useful as
thickeners are fumed silica, artapulgite clay and other types of clay, titanate chelating agents, and
the like.

Suitable dispersants for use herein include non-ionic, snionic and cationic dispersants
such as 2-amino 2-methy! 1-propanol (AMP), dimethyl amino ethanol (DMAE), potassium
tripolyphosphate (KTPP), trisodium polyphosphate (TSPP), citric acid and other carboxylic
acids, and the like. Anionic polymers such as homopolymers and copolymers based on
polycarboxylic acids, including those that have been hydrophobically- or hydrophilically-
modified, e.g, polyacrylic acid or polymethacrylic acid or maleic anhydride with various
monomers such as styrene, acrylate or methacrylate esters, diisobutylene, and other hydrophilic
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or hydrophobic comonomers are also suitable for use as dispersants, further including salts of the
sforementioned dispersants, and mixtures thereof.

Suitable defoamers include silicone-based and mineral oil-based defoamers, and the like.

Coalescents are not necessary if solvent-free polymeric binders are used in the binder
prepaints. Solvent-free binders typically have a low Tg and low minimum film-forming
temperature 8o that they are film-forming at ambient temperatures, such as sbout 20 °C. Ifa
coalescent is required, preferably it is incorporated in esch of prepaint z and any other prepaints
containing polymeric binders..

Suitahle coalescents, plasticizers, snd other optional solvents include ethylene glycol,
propylene glycol, hexylene glycol, 2,2,4-trimethyl-1,3-pentanediol monoisobutyzate
(TEXANOL™), giycol ethers, mineral spirits, methyl carbitol, butyl carbitol, phthalates,
adipates, and the like.

Suitable mildewcides and biocides include zinc oxide, isothiazolones, triazoles, and the

like.
Suitable surfactants include cationic, anionic, and non-ionic surfactants.
EXAMPLES
Yest Procedures

The Stormer viscosity of the prepaints is measured using ASTM method D562.
The Brookfield viscosity of the binder prepaints and final paints is measured using
spindle #4 of a Brookfield viscometer at 6 rpm at room temperature (about 70°F).

The ICI viscosity of the prepaints and paints is measured using ASTM method D3205-77.
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Eumn!e 1
This example describes the preparation of a white prepaint which was prepared by
combining the following ingredients:

Ingredicgt Amqount 00 gall

Pigment — Titanium Dioxide Shury (76.5% solids) 115225
(Ti-Pure™ R-746 — DuPont)

Dispersant 7.06

(Tamol™ 1124 — Rohm and Haas)

Defoamer 1.00

(Drewplus™ L475)

Binder Acrylic (50% solids — Tg 28 °C 166.32

(Rboplex™ SG — 10M — Rohm and Haas)

Opacifer — Voided Latex Particles 151.80

(Ropaque™ OP-96 - Rohm and Hans)

Coalescent 12.95

(Texanol™)

Rheology Modifier 12.76

(Acrysol™ RM-8W — Rohm and Haas)

Base — Ammonia (28%) 1.65

The prepaint was prepared using a laboratory mixer having a 45° pitch stirring blade, The
watcr, dispersant, and defoamer, were combined and mixed. The titanium dioxide slurry was
slowly added and the mixture was stirred for 15-20 minutes. The binder, coslescent, rheology
modifier, ammonia, and additional water if necessary were then added.

The resulting prepaint had a total volume of 100 gallons, total weight of 1,505.8 lbs., total
PVC of 80.0%, volume solids of 44.0%, weight solids of §7.1%, density of 15.058 Ibs./gallon,
0.40% dispersant on pigment solids, and 10.0% coalescent on latex solids. Its initial and
equilibrated Stormer viscosities were 88 end 90 KU. Its initial and equilibrated pH values were
8.8 and 8.6.

13



Example 2

This example describes the preparation of an exterior pigment extender prepaint. It was

prepared as above by combining the following ingredients:

Ineredient

Pigment — Nephilene Syenite (7.5p) 78430
(Minex™ 4)

Dispersant 7.84
(Tamol™ 1124 - Rohm and Haas)

Defoamer 2.00
(Drewplus™ 1L475)

Binder Aﬂlic (53.5% solids — Tg 18 °C) 157.49
(Rhoplex™ ML-200 - Rohm and Haas)

Coalescent 5.90
(Texanol™)

Rheology Modifier 2.55
(Acrysol™ RM-8W - Rohm and Haas)

Water 368.86

The resulting prepaint had a total volume of 100 galions, total weight of 1,328.9 Iba., total
PVC of 80.0%, volume solids of 45.0%, weight solids of 65.4%, density of 13.29 Ibs./gallon,
0.50% total dispersant on pigment solids and 7.0% total coalescent on binder solids. The initial
and equilibrated Stormer viscositios were 90 and 93. The initial and equilibrated pH values were

8.9and8.7.
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Example 3
This example describes the preparation of an interior pigment extender prepaint which
was prepared as described above by combining the following ingredients:

Ingredient Amount (Jbs /100 gallons)
Pigment - Calcium Carbonate (12)) 405.67
(Omyacarb™ 12)

ngmun Calcium Carbonate (3.2u) 203.59
(Vicron™ 15-15)

Pigment — Aluminum Silicate (1.4y) 165.41
(Optiwhite™)

Dispersant 1.75
(Tamol™ 1124 -Rohm and Haas)

Defoamer 1.00
(Drewplus™ L-475)

Binder— Viayl Acetate/Actylic (5% solids - Tg 14 °C) 157.61
(RES™ 3803- Rohm and Haas)

Coalescent (Texanol™) 6.07
Rheology Modifier — mmcm“m-momm 17.53
Base — Ammonia (28%) . 0.87
Water 356.59

The resulting prepaint had a total volume of 100 gallons, total weight of 1,322.1 Ibs., total
PVC of 80%, volume solids of 45%, weight solids of 65.15%, density of 13.2210 Ibs /gallon,
0.50% dispersant on pigment solids, and 7.00% coalescent on binder solids, ks initial and
equilibrated Stormer viscosities were 94 and 97. Its initial and equilibrated pH values were both
9.2.
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Example 4

This example describes a vinyl acetate/acrylic polymeric binder prepaint which was
prepared as described above except that the hinder, defoamer, coalescent, ammonia, water, and
rheology modifier were combined and mixed. The ingredients and amounts were as follows:

Ingredient Amount (1bs./100 gallons)
Defoamer 8.00
(Drewplus™ L-475)

Binder - Vinyl Acetate/Acrylic (55% solids — Tg 14 °C) 788.06
(RES™ 3803- Rohm and Hags)

Coalescent 30.34
(Texanol™)

Rheology Modificr ~HEUR 3.02
(Acrysal™ SCT-275 - Rohm and Haas)

Base — Ammonia (28%) 1.95
Water 60.08

The resulting prepaint had a total volume of 100 galions, total weight of 891.5 Ibs.,
volume solids of 45.0%, a weight solids of 48.6%, = density of 8.91 Ibs./gallon and 7.0%
coalescent on binder solids. Its initial and equilibrated Stormer viscosities were 88 and 90. Its
initinl and equilibrated pH values were 8.6 and 8.4. Its equilibrated Brookfisld viscosity should

be less than 10,000 cps.




Example §
This example describes a flat acsylic binder prepaint which was prepared as above by

Ingredient Amount (1bs./100 gallons)
Defoamer 8.00
(Drewplus™ L-475)

Binder — Actylic (53.5% solids — Tg 18°C) 769.96
(Rhoplex™ ML-200 - Rohm and Haas)

Coalescent 28.83
(Texenol™)

Rheology Modifier (HEUR) 1.15
(Acrysol™ RM-8W - Rohm and Haas)

Base — Ammonia (28%) 57
Solvent — Propylene Glycol 60.00
Water 12.84

The resulting prepaint had a total volume of 100 gallons, total weight of 881.4 Ibs.,
volume solids of 44.0%, weight solids of 46.7%, density of 8.3]1 lbs./gallon, and 7.0% coalescent
on binder solids. . Its initial and equilibrated Stormer viscosities were 91 and 89. Its initial and
final pH values were both 8.9/9.0. Its equilibrated Brookfield viscosity should be less than
10,000 cps.

Example 6

This example describes a gloss acrylic binder prepaint which was prepared as described
above by combining the following ingredients:
Ingredient Amount (1b3./100 gajlops)
Defoamer -8.00
(Drewplus™ L-475)
Binder - Acrylic (50% solids — Tg 28°C) 737.08
(Rhoplex™ SG-10M - Robm and Hass)
Coalescent 36.85
(Texanol™)
Rheology Modifier - HEUR 11.62
(Actysol™ RM 8W - Robm and Haas)
Base — Ammonia (28%) 39
Solvent — Propylene Glycol 60.00

~ Water 21.26

17



The resulting prepaint had a total volume of 100 gallons, a total weight of 875.2 1bs.,
volume solids of 39.0%, a weight solids of 42.11%, a density of 8.75 lba/gallon and 10.0%
coalescent on binder solids. . Its initial and equilibrated Stormer viscosities were 97 and 98. The
initial and equilibrated pH values were 9.0. Its equilibrated Brookfield viscosity should be less
than 10,000 cps.

Example 7
This example describes the preparation of a white pigment prepaint including a solvent-
free acrylic binder and without the use of a coalescent. The ingredients arc mixed as described in

Example 1 using the ingredients and amounts set out below.

Ingredient Amount (Tbs./100 gallons)
Pigment —Titanium Dioxide 734.49
(Ti-Pure™ R-706 - DuPont)

Opacifier — Voided Latex Particles 164.43
(Ropaque™ OP-96 - Rohm and Haas)

Dispersant 29.38
(Tamol™ 731 - Rohm and Haas)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
(Kathon™ LX (1.5%) - Rohm and Haas)

Defoamer 3.00
(Foamaster™ VL)

Bindn-#uuylic copolymer (43.5% solids — Tg -2 °C) 165.96
(Rhoplex™ SF-012 - Rohm and Hais)

Rheology Modifier —~ HEUR 5.00
(Acrysol™ RM-825 - Rohm and Hass)

Rhaolounndiﬁer —HEUR 42.69
(Acrysol™ RM-2020 NPR - Rohm and Haas)

Base — Ammonia (28%) 49
Water 250.13

The resulting prepaint should have e total volume of 100 gallons, total weight of 1,401.3
Ibs., total PVC of 80.0%, volume solids of 40.0%, weight solids of 61.1% density of 14.01
Iba/gallon, and 1.0% dispersant on pigment solids. Its estimated Stormer viscosity is 102 KU,
Its pH should be 8.5 - 9.0.
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Example 8

This example describes the preparation of an exterior pigment extender prepaint with a
solvent-free acrylic binder without the use of a coalescent. The ingredients are mixed as
described in Exsmple 1 nsing the ingredient amotuts set out below.

Ingredient Amount (1bs /100 gallons)
Pigment — Nephiline Syenite (7.5u) 697.16
(Minex™ 4)

Dispersant 27.89
(Tamol™ 731 - Rohm and Hass)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
(Kathon™ LX (1.5%) - Robm and Heas)

Defoamer 3.00
(Foamaster™ VL)

Binder — Acrylic (46.5% solids - Tg 1 °C) 160.84
(Primal™ SF-015 Rolun and Haas)

Rholoquuoﬁﬁum 101.80
(Acrysol -2020 NPR - Rohm and Haas)

Water 28447

The resulting prepaint should have a total volume of 100 gallons, total weight of 1,280.9
Ibs., total PVC of 80.0%, volume solids of 40.0%, weigiit solids of 60.27%, density of 12.81
Ibs./gallon, =nd 1.0% dispersant on pigment solids. Its Stormer viscosity should be 95 KU. Its
pH should be 8.5 — 9.0. If not, the pH is adjusted as described in Example 7.

Example 9

This example deseribes the preparation of an interior pigment extender prepaint including
a solvent-free vinyl acetate/acrylic binder without the use of a coalescent. The ingredients are
mixed as described in Example 1 using the ingredient amounts set out below.
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Ingredient

Pigment - Calcium Carbonate (3.2)1)
(Snowflake™)

Pigment — Aluminum Silicate (1.4p)
(Optiwhite™)

Dispersant

(Tamol™ 1254 - Rohm and Haas)
Non-ionic Surfactant

(Triton™ CF-10)

Biocide

(Kathon™ LX (1.5%))

Defoamer

(Foamaster™ VL)

Binder — Vinyl Acetate/Acrylic (55% solids )
(Rovace™ 9900)

Rheology Modifier HASE

(Acrysol™" DR-3)

Base — Ammonia (28%)

Water

The resulting prepaint should have a total volume of 100 gallons, a total weight of
1,254.9 1bs., total PVC of 80.0%, volume solids of 40.0%, weight solids of 59.65%, density of
12,55 1bs./gallon, and 1.0% dispersant on pigment solids. Its Stormer viscosity should be 95 KU.

Its pH should be 8.5 - 9.0.

Example 10

451.20
220.37
19.19
2.00
2.00
3.00
139.86
9.00

0.86
405.69

Xy

This caample describes the preparation of a vinyl acetate/acrylic polymeric binder
prepaint including a solvent-free vinyl acetete/acrylic binder without a coalescent. The
ingredients are mixed as described in Example 4 using the ingredient amounts set out below.

Ingredient Amount (1bs./]100 gallons)
Binder — Vinyl Acetate/Acrylic (55% solids — Tg 10 °C) 699.25
(Rovace™ 9900 - Rohm and Hass)

Defoamer 3.00
(Foamaster™ VL)

Rheology Modifier HASE 12.96
(Acrysol ™ DR-3 - Rohm and Haas)

Base ~Ammonia (28%) 290

Water 405.69
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The resulting prepaint should have a total volume of 100 gallans, total weight of 885.2
Ibs, volume solids of 40.0%, a weight solids of 43.5%, and density of 8.85 Iba/galion. Its Stormer
viscosity should be 99 KU. Its Brookficld viscosity should be less than 10,000 cps. Tts pHi
should be 8.5-9.0.

Example 11

Thumpledum‘buﬂnp:q:nﬁmofaﬂnpolymmehndupmpuntunludmgn _
solvun-ﬁeeﬂylmhndumdmm The ingredients are mixed as described in
Example 4 using the ingredient amounts set out below.

Ingredient Amount (1bs./100 gallons)
Defoamer - 8.00
(Foamaster™ VL)

Binder— Amyl:cCopolymﬂ@SS%lohdl—Tg-Z'C) 723.77
(Rhoplex™ SF 012 - Rohm and Haas)

Rheology Modifier - HEUR 3.00

(Acrysol™ RM 2020 NPR - Rohm and Haas)

Water 133.75

The resulting prepaint should have a total volume of 100 gallons, a total weight of 868.5
Ibs, volume solids of 36.0%, weight solids of 38.8% and density of 8.69 Ibs./gallon. lts Stormer
viscosity should be 99 KU. lts Broakfield viscasity should be less than 10,000 cps. lts pH
should be 8.5 - 9.0 and, if not, it is adjusted as discussed above.

Exam 2

This example describes the preparation of a gloss polymeric binder prepaint using a
solvent-free acrylic binder and no coalescent. The ingredients are mixed as described in
Example 4 using the ingredient amounts set out below.

Ingredient 1b3./100 gall
Defoamer 8.00
(Foamaster™ VL)

Binder — Acrylic Copolymer (43.5% solids — Tg -2 °C) 761.57
(Rhoplex™ SF-012 - Robm and Haas)

Rheology Modifier - HEUR 23.00

(Acrysol™ RM-2020 NPR - Rohm and Hass)
Water 61.62

21

138



The regulting prepaint should have a total volume of 100.0 gallons, total weight of 860.4
1bs, volume solids of 37.0%, a weight solids of 38.8% and a density of 8.60 Iba/gallon. Its
Stormer viscosity should be 99 KU. Its Brookfield viscosity should be less than 10,000 cps. Its
pH should be 8.5 - 9.0 and, if not, it should be adjusted as described above.

Example 13

This cxample describes the prepamtion of a white pigment prepaint using an interior

gloss grade titanium dioxide which was prepared by combining the following ingredients:

Ingredicnt Amount (Tbs./]100 gallons)
Pigment ~Titanium Dioxide 734.49
(Ti-Pure™ R-900 — DuPont)

Opacifier — Voided Latex Particles (30.5% solids) 164.43
(Ropaque™ Ultra-Rohm and Haas)

Dispersant 20.99
(Tamol™ 1254 - Rohm and Haas)

Non-ionic Surfactant 2.00
(Tritoa™ CF-10)

Biocide 2.00
(Kathon™ LX (1.5%) - Rohm and Haas)

Defoamer 3.00
(Foamaster™ VL — source)

Binder - Vinyl Acetate/Acrylic (55% solids — Tg 14 °C) 140.10
(RES 3083 — Rohm and Haas)

Coalescent 1137
(Texanol™)

Rheology Modificr JHASE 1147
(Acrysol™ DF3

Base — Ammonia (28%) 120
Solvent - Propylene Glycol 50.00
Water 264.38

The resulting prepaint had 2 totel volume of 100 gallons, a total weight of 1405.4 Ibs,
total PVC of 80%, volume solids of 40%, weight solids of 61.25%, density of 14.05 lbs/gallon,
1.0% dispersant on pigment solids, and 9.0% coalescent on binder solids. The Stormer viscosity
was 100 KU. The Brookfield viscosity was 15,300 cps. The pH was 8.8,

Example 14
This example describes the preparation of a white pigment prepaint using an exterior
gloss grade titanium dioxide which was prepared by combining the following ingredients:

22
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Ineredicnt Amount (1bs./100 gallons)
Pim-'l‘imlum Dioxide 734.56

(Ti-Pure™ R-706-DuPont)

Opacifier— Voldodlml’umluﬂo 5% solids) 164.44

(Ropaque Ultra-Robm and Haas)

Dispersant 29.38
(Tamol™ 731- Rohm and Haes))

Non-ionic Surfactant 2.00
(Triton™ CF-10)
Biocide 2.00
(Kathon™ LX (1.5%) - Rohm and Haas)
Defoamer 3.00
(Foamaster™ VL)
Binder — — Acrylic Copolymer (50% solids — Tg 28 C) 151.20
(Rhoplex™ SG-10 - Rohm and Haas)
Coalescent 12.49
('rml“")

Rheology Modifier JHEUR 42.69
(Acrysol™ RM-2020 NFR - Rohm and Haas)
Base — Ammonia (28%) 49
Solvent — Propylene Glycol 50.00
Water 21134

The resulting prepaint had a total volume of 100 gallons, a total weight of 1403.6 Ibs,
total PVC of 80%, volume solids of 40%, weight solids of 61.2%, density of 14.04 Ibs/gallon,
1.0% dispersant on pigment solids, and 9.096 coalescent on binder solids. The Stormer viscosity

was 100 KU. The Brookfield viscosity was 4,010 cps. The pH was 8.8.
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This example describes the preparstion of an exterior pigment extender prepaint. It was
prepared by combining the following ingredients:

[ngredient Amount 00 gallons
Pigment — Nephilene Syenite (7.5p) 697.16
(Minex™ 4)
Dispersant 27.89
(Temol™ 731 —~Rohm and Hass)
Non-ionic Surfactant 2.00
(Triton™ CF-10)
Biocide 2.00
Kathon™ LX (1.5%) — Rohm and Haas)
Defoamer 3.00
(Foamaster™ VL)
Binder — Acrylic (53.5% solids ~ Tg 18 °C) 139.98
(Rhoplex™ Maultilobe 200 — Rohm and Haas)
Coalescent 5.24
(Texanol™

Modifier - HEUR 101.80
(Actysol™ RM — 2020 — Rohm end Hass)
Solvent —Propylene Glycol 50.00
Water 254.40

The resulting prepaint had a total volume of 100 gallons, a total weight of 1281.5 Ibs,
total PVC of 80.0%, volume solids of 40.0%, weight solids of 60.3%, density of 12.81 lbs/gallon,
1.0% dispersant on pigment solids, and 7.0% total coalescent on binder solids. The Stormer

viscosity was 96 KU. The Brookfield viscosity was 7,210 cps. The pH was 9.8.



Example 16
This example describes the preparation of an interior pigment extender prepaint. It was
prepared by combining the following ingredients:

Ingredicnts Amounts (Ibs./100 gallons)
Pigment ~ Calcium Carbonate (5 p) 45120
(Smwﬂ:ken‘)

Pigment — Aluminum Silicate (1.4 ) 220.37
{Optiwhite™)

Dispersant 19.19
(Tamol™ 1254 — Rohm and Haas)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
(Kalthon™ LX (1.5%) — Rohm and Haas)

Defoamer 3.00
(Foemaster™ VL)

Binder — Vinyl Acetate/Acrytic (55% solids— Tg 14 °C) 140.10
(RES 3083 — Rohm and Haas)

Coalescent 6.93
(Texanol™)

Rheoloquuodiﬁu— HASE 11.00
{Acrysol'™ DR-3 — Rohm and Haas)

Base ~ Ammonia (28%) 0.86
Solvent — Propylene Glycol 50.00

Water 348.48

The resulting prepaint had a total volume of 100 gellons, a total weight of 1255.1 Ibs,
total PVC of 80.0%, volume solids of 40.0%, a weight satids of 59.7%, density of 12.55
lbs/galion, 1.0% dispersant on pigment solids, and 9.0% total coalescent on binder solids. The
Stormer viscosity was 102 KU. The Brookfield viscosity was 3,410 cps. The pH was 8.9.
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Example 17

This describes the preparation of a vinyl acetate/acrylic binder prepaint. It was prepared
by combining the following ingredients: .
Ingredienty Amounts (Ths./100 palions)
Defoamer 3.00
(Foamaster™ VL) :
Binder - Vinyl Acetate/Acrylic (55% solids—Tg 14 °C) 700.48
(RES 3083 — Rohm and Haas)
Coalescent 34.67
(Texeanol™)
Rhnolounodiﬁu-HASE 12.96
{Acrysol™ DR-3 — Rohm and Haas)
Basc — Ammonia (28%) 290
Solvent - Propylene Glycol 50.00
Water 8348

The resulting prepaint had a total volume of 100 gallons, a total weight of 887.5 Ibs,
volume solids of 40.0%, a weight solids of 43.4%, a density of 8.88 Iby/gallon, and 9.0%
coalescent on binder solids. Its Stormer viscosity was 98.0. The Brookfield viscosity was 13,600

cps. Its pH was 9.0.

_____________________ e

“>

Example 18
This example describes the preparation of a flat acrylic binder prepaint. It was prepared
by combining the following ingredients:

Ingredienty Amougts (Tbs./100 galjons)
Defoamer 3.00
(Foamaster™ VL)

Binder ~ Acrylic (53.5% solids — Tg 18 °C) 699.92
(Rhoplex™ Multilobe 200 — Rohm and Haas)

Coalescent 26.21
(Texanol™)

Rhaoloq“Modiﬁer- HEUR 1.44
{Acrysol’™ RM-2020 NFR — Rohm and Haas)

Base — Ammonia (28%) 0.35
Solvent — Propylene Glycol 50.00
Water 96.59

The resulting prepaint had a total volume of 100 gallons, a total weight of 877.5 Ibs,
volume solids of 40.0%, weight solids of 42.7%, density of 8.78 1bs/gallon, and 7.0% coalescent
26



DODFFY " BESLHhE0S

- 3
"

on binder aclids. Its Stormer viscosity was 94.0. The Brookfield viscosity was 4,900 cps. Its pH
was 89,

Example 19
This example describes the preparation of a gloss acrylic binder prepaint. It was prepared
by combining the following ingredients:

Ingredientg Amounts (1bs /100 gallogs)
Defoamer .00
(Foamaster™ VL)

Binder - Acrylic Copolymer (50% solids — Tg 28 °C) 755.99
(Rboplex™ SG-10M — Rohm and Haas)

Coalescent 37.80
“munq?am« HEUR 11.62
(Acrysol'™ RM-2020 NPR — Rohm and Haas)

Base — Ammonia (28%) 035
Solvent — Propylene Glycol 50.00
Water 17.68

The resulting prepaint had a total volume of 100 gallons, a total weight of 876.4 Ibs,
volume solids of 40.0%, weight solids of 43.1%, & density of 8.76 lba/gallon, and 10.0%
coalescent on binder solids. Its Stormer viscosity was 96. The Brookfield viscosity was 5,000
cps. Its pH was 8.8.

Example 20

This example describes the preparation of a white prepaint by combining the following

ingredients:

Ingredient Amount (1bs./100 gallons)
Pigment — Titanium Dioxide 1001.66

(_Ti-Pme“" R-706 -- DuPont)

Dispersant 20.03
(Tamol™ 1124 — Robm and Haas)

Defoamer 1.00
(Drewplus™ L-475)

Binder lic (50% solids - Tg 28 °C 189.00
(Rhoplex™ SG — 10M — Rohm and Haas)

Opacifer — Voided Latex Particles 172.50
- (Ropaque™ OP-96 — Rohm and Haas)

Coalescent 14.72

(Texanol™)
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Rheolounodlﬂu 2.00
(Acrysol ™ RM-8W — Rohm and Haas)

Base - Ammonia (28%) 1.65

Water 200.44

The resulting prepaint should have a total volume of 100 gallons, a total weight of
1,603.0 Ibs, total PVC of 80.0%, volume solids of 50.0%, weight solids of 71.7%, a deasity of
16.03 Ibs/gallon, 1% dispersant on pigment solids, and 10.0% coalescent on latex solids.

Exsmple 21
This example describes the preparation of a white pigment prepaint with pigmented
vesiculated polymeric beads. The pigmented vesiculated polymeric beads have a particle size of
12.5 microns, epproximately 7% (o/s) titanium dioxide, and a void volume of approximately
77%. The ingredients are mixed as described in Example ! using the ingredient amounts set out
below.
Amount (Jbs/100 gallons)

Ingredient

Pigmented Vesiculated Polymeric Bead 733.00

(Spindrift™ 25)

Dispul_lgunt 0

(Tamol™ 1124 - Rohm and Haas)

Defoamer 2.00
™1,.475)

Binder Acrylic (53.5% solids — Tg 18 °C) 154

(Rhoplex™ ML-200 - Rohm and Haas)

Coalescent 5.90

(Texanol™)

Rheolounodiﬁcr 2.55

(Acrysol™ RM-8W - Rohm and Haas)

Water 15.89

The resulting prepaint should have a total volume of 100 gallons, total weight of 9133
Ibs, total PVC of 80.0%, volume solids of 44.0%, weight solids of 28.28%, and density of 9.13
lbs/gallon. Its Stormer viscosity should be 91 KU. Its pH should be 8.5 — 9.0. If not, the pH is
adjusted as described in Example 7.

28
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Exawmple 22
This example describes the preparation of an exterior pigment extender prepaint by
combining the following ingredients:

Ingredient
Pigment — Nephilene Syenite (7.5p) 871.44
(Minex™ 4)
Dispersant 8.71
(Tamol™ 1124 - Rohm and Hass)
Defoamer 2.00
(Drewplus™ L-475)
Binder Acrylic (60.5% solids — Tg 16 °C) 154.74
(Rhoplex™ AC-264 - Rohm and Haas)
Coalescent 6.56
(Texanol™)

Modifier 3.00
(Acrysol ™ RM-8W - Rohm and Haas)
Water 326.08

The resulting prepaint should have a total volume of 100 gallons, total weight of 1,382.5
Ibs, total PVC of B80.0%, volume solids of 50.0%, weight solids of 69.8%, density of 13.82
Ibs/gallon, 0.5% dispersant on pigment solids, and 7.0% coalescent on latex solids.

Example 23

This example describes the preparation of an interior pigment extender prepaint by
combining the following ingredients: .
Ingredient Amount (1bs./100 gallong)

Pigment — Calcium Carbonate (12¢) 450.67
(Omyacarb™ 12)

Pigment — Calcium Carbonate (3.211) 226.17
(Vicron™ 15-15)

Pigment — Aluminum Silicete (1.41) 183.76
(Optiwhite™9 .

Dispersant 8.61
(Tamol™ 1124 -Rohm and Haas)

Defoamer . ' 1.00
(Drowplus™ L475)

Binder — Vinyl Acetate/Acrytic (55% solids — Tg 14 °C) _ 175.09
(RES 3803)

Coalescent (Texanol™) 6.74
Rheclogy Modifier - HEUR (Acrysol™ SCT-275) 15.00
Base — Ammonia (28%) 0.87

Water 308.13
29
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The resulting prepaint should have a total volume of 100 gallons, total weight of 1376.0
Ibs, total PVC of 80.0%, volume solids of 50.0%, weight solids of 69.5%, density of 13.76
Ibs/gallon, 0.5% dispersant on pigment solids, and 7.0% coalescent on latex solids..

Example 24
This example describes the preparation of a vinyl acetate/acrylic binder prepaint by

combining the following ingredients:
Ingredient Amount (1bs./100 gallong)
Defoamer 2.00
(Drewplus™ L-475) _
Binder — Vinyl Acetate/Acrylic (55% solids —Tg 14 °C) 875.62
(RES 3803)
Coalescent 13.00
(Texanol™)

Modifier -HEUR 9.29

(Acrysol™ SCT-275 - Rohm and Hans)

The resulting prepaint should have a total volume of 100 gallons, total weight of 899.9
1bs, & total PVC of 0.0%, volume solids of 50.0%, weight solids of 53.2%, density of 8.99
Ibs/gallon, end 10.0% coalescent on latex solids.

Example 25 ]

This example describes the preparation of a flat acrylic prepaint by combining the
following ingredients:
Ingredient Amount (1bs/100 gallons)
Defoamer ] 8.00
(Drewplus™ L-475)
Binder Aﬁm {60.5% solids - Tg 16 °C) 773.67
(Rhoplex"™ AC-264 - Rohm and Haas)
Coalescent 2340
(Texanol™)
Rheolounodiﬁa- (HEUR) 13
(Acrysol™ RM-8W - Rohm and Haas)
Basc — Ammonia (28%) 0.50
Solvent - Propylene Glycol 60.00

Water 1.84
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The rosulting prepaint should have a total volume of 100 gallons, total weight of 880.4
Ibs., total PVC of 0.0%, volume solids of 50.0%, weight solids of 53.2%, density of 8.80
Ibs /gallon, and 5.0% coalescent on latex solids,

Example 26
This example describes the preparation of a gloss acrylic binder by combining the
following ingredients:

Ingredient

Binder — Actylic (50% solids ~ Tg 28°C) 836.85
(Rhoplex™ SG-10M - Rohm and Haas)

Coalescent 41.84
(Texanol™)

The resulting prepaint should bave a total volume of 100 gallons, a total weight of 878.7
Ibs, total PVC of 0.0%, volume solids of 44.3%, weigit solids of 47.4%, density of 8.78
1bs./gallon, and 10.0% coalescent on latex solids.

Example 27

This example describes the preperation of nine exterior flat |atex paints of varying quality
and tone using different combinations of the white pigment prepaint of Example 14, the exterior
pigment extender prepaint of Example 15, the vinyl acetate-acrylic (PVA) binder prepaint of
Example 17, and the flat acrylic binder prepaint of Example 18. The paints are formulated by
adding the white pigment prepaint and exterior pigment extender prepaint to the binder prepaints
and mixing well.

k)|
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Paint Prepaints (wt.) Water
No. PVC (%) Volame White Exterior PVA Flat (wt)

Solide Extender Binder Acrylic

(%) Binder

(Ex14) (Ex15) @x17) ([Ex18)

27-1 45.0 50 39553 2659.60 — 33592 10434
27-2 50.0 300 317,19 31110 —_— 24630 208.68
273 50.0 Jo.0 263.69 135954 19764 5138 208.68
274 425 350 197.77 415,12 —_ 359.92 10434
27-5 47.5 30.0 15860 425.86 — 26737 208.68
27-6 415 30.0 131.84 45028 214.11 55.67 208.68
27-7 40.0 35.0 — 560.64 —_ 319 104.34
278 45.0 30.0 — 54062 —— 287.93 208.63
2719 45.0 30.0 — 54062 23058 59.95 208.68

27-3, 27-6 and 27-9 are sccond quality light, mid and deep tone paints.

Example 28

Paints 27-1, 27-4 and 27-7 are premium quality light, mid and deep tone paints; paints
27-2, 27-5 and 27-8 arc first quality light, mid and decp tone paints; and paints

This example describes the preparstion of nine exterior satin latex paints of varying

quality end tone using different combinations of the white pigment prepaint and exteriar pigment

extender prepaint of Examples 14 and 15, respectively, and the vinyl acetare/acrylic binder
(PVA) and flat acrylic binder prepaints of Examples 17 and 18. The paints are formulated as

described shove. .
Paint Propaints (wt.) Water
No. PVC (%) Volume 'Whits Exterior PVA Fliat (wt)
Salids '  Extender Binder Acrylie
Binder
(Ex14) (Ex15) (Ex 17) (Ex 18)
28-1 350 350 3955 12944 43190 104 .34
282 370 300 35159 12351 353.75 208.69
283 40.0 260 26369 175.13 228.‘!5 5941 292.15
284 325 360 197.77 28798 —_— 46892 8347
285 34.5 300 175.75 25398 —_— 37431 208.68
28-6 375 260 13184 270.07 242,63 63.12 292.12
28-7 300 360 — 43250 — 493.60 8347
293 320 300 —_ 38444 — 394.88 208.63
289 350 260 — 36442 256.87 66.86 292.15
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Paints 28-1, 28-4 and 28-7 are premium quality light, mid and deep tone paints; paints
28-2, 28-5 and 28-8 are first quality light, mid and deep tone paints; and painty
28-3, 28-6 and 28-9 are second quality light, mid and deep tone paints.

Example 29

This example describes the prepamation of nine exterior gloss latex paints of varying
quality and tone using different combinations of the white pigment and exterior extender
prepeints of Examples 14 end 15 and vinyl acetate/acrylic binder (PVA) and gloss ecrylic binder
prepaints of Examples 17 end 19. The paints are formulated as described above.,

Paint Prepaints (wt.) Water
No. PVC (%) Volume Whitke PVA Glosa (wt.)

Solids Binder Acrylle

(%) Binder

(Bx 14) (Ex17) (Ex 19)

29-1 26.0 350 435.66 — 494.85 104.34
29-2 30.0 30.0 460.50 —_ 413.60 166.94
29-3 300 30.0 42993 304.15 2851 208.68
294 13.0 350 217.83 — 630.87 104.34
29-5 15.0 30.0 230.25 —_— 55738 166.94
296 15.0 300 214.96 409.14 119.06 208.68
29-7 —_ 35.0 —_— — 766.89 104.34
258 —_ 30.0 — — 701.15 166.94
299 - 300 —_— 514.12 “149.61 208.68

Paints 29-1, 29-4 and 29-7 arc premium quality light, mid and deep tone peints; paints
29-2, 29-5 and 29-8 are first quality light, mid and deep tone paints; and paints
29-3, 29-6 and 29-9 are second quality light, mid and deep tone paints.

Example 30

This example describes the preparstion of nine interior fist latex paints using different
combinations of the white pigment and interior extender prepaints of Examples 14 and 16 and
the vinyl acetate/acrylic (FVA) and flat acrylic binder prepeints of Examples 17 and 18. The
paints are formulated as described above.

KX}
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Water

Paint Prepaints (wt.)
Ne. PVC(%) Volume White Interfor FPVA Flat (wt)

Solids Extender Binder  Acrylic

08 Binder

Ex14)_ (Ex16) (Ex17)  (Ex18)

30-1 300 300 35159 27354 197.64 51.38 208.68
30-2 60.0 300 263689 47021 166.40 -_— 203.68
303 750 250 12802 62095 34.67 -_— 313.02
30-4 47.5 15.0 175.7% 401.13 214.11 55.67 208.63
30-5 57.5 300 131.84 558.69 18720 -— 208.68
30-6 725 250 6401 653.67 5200 -_— 31302
307 4590 300 — 520951 23058 5995 208.68
30-8 350 300 —  647.18 208.01 - 208.68
309 70.0 250 — 68640 034 -— 313.02

30-3, 30-6 and 30-9 are second quality light, mid and deep tonc paints.

Example 31

Paints 30-1, 30-4 and 30-7 are premium quality light, mid and deep tone paints; paints
30-2, 30-5 and 30-8 are finst quality light, mid and deep tone paints; and paints

This example describes the preparation of nine interior satin latex paints using the white

pigment and interior extender prepaints of Examples 14 and 16 and the vinyl acetate/acrylic
(PVA) and flat acrylic binder prepaints of Examples 17 and 18. The paints arc formulated as

described above.
Puint Prepaints (wt) Water
No. PVC (%) Volame White Interior PVA Fiat (wt.)

Sollde Exteader Binder  Aecrylle

(%) Binder

(Exl4) (Ex16) (Ex17) (Ex18)

3141 350 36.0 39553 140.51 355.75 9249 8347
312 370 300 35159 12098 357.17 —_ 208.68
31-3 400 20.0 26369 172.12 288.43 —_ 292.15
314 325 360 192.77 282406 375.51 9796 8347
315 345 300 175719 24876 378.57 —_ 208.68
316 375 26.0 131.84 26452 306.46 — 291.15
317 30.0 36.0 — 42361 395.28 102.77 8347
318 320 300 — 37654 39937 —_ 208.68
k) B 350 260 — 35693 32449 —_— 292,15

31-3, 31-6 and 31-9 are second quality light, mid and deep tone paints.

34

Paints 31-1, 314 and 31-7 are premium quality light, mid and deep tone paints; paints
31-2, 31-5 and 31-8 are first quality light, mid and deep tone paints; and paints




Exampte 32

This example describes the preparation of nine interior gloss latex prints using the white
pigment prepaint of Example 14 end the viny] acetate/acrylic (PVA) and gloss acrylic binder
prepaints of Examples 17 and 19. The paints arc formulated as described shove.

Paint Prepainis (wt.) Water
No. PVC (%) Volume White PVA Glons (wt)

Solids Binder Acrylle

(%) Binder

@19 @) Ex19)

32-1 26.0 350 435.66 —_— 494,85 10434
322 30.0 3840 42993 304.15 88.51 208.68
323 30.1 230 403.13 36631 — 250.42
324 13.0 3s5.0 217.53 —_— 630.87 104.34
32.5 150 300 21496 409.14 119.06 208.68
326 15.0 28.0 20159 493.73 _— 250.42
32.7 —_ 350 —_— —_ 765.89 10434
28 —_ 30.0 —_— 514.12 149.61 208.68
329 —_ 2390 —_— 621.24 —_ 25042

Paints 32-1, 32-4 and 31-7 are premium quality light, mid and deep tone paints; paints
32-2, 32-5 and 32-8 are fimt quality light, mid and deep tone paints; and paints 32-3, 32-6 and
32-9 are second quality light, mid and deep tone paints. ‘

Example 33

This example describes the preparation of a Istex paint aseful for architectural costings
which can be prepared uzing the white prepaint of Example 20, the exterior pigment extender of
Example 22, and the fiat acrylic binder prepaint of Example 25. The paint is formulated as
described above.

Palnt Prepaiots (wt.) Water
PVC Volume ‘White Exisrior Fiat !wt.!
(%) Sollds Exteader Acrylie
(%) Binder
(Ex 20} (Ex22) (Ex19)
35 43 331.27 25495 47542 3339

The resulting paint should be a premiom paint having a satin finish and a light tone.

35
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Example 34

This example describes the preparation of a low solids interior flat paint using the white
pigment prepaint of Example 20, the interior pigment extender of Example 23, and the vinyl
acetate/acrylic (PVA) binder prepaint of Example 24.

Paint Prepaints (wt.) Water
PYC Yolume ‘White Interior PVA (L'l'.!
Solids Extender Binder
(%) (Ex20) (Ex13) (Ex 24)
75 15 107.22 29497 16.87 58431
Example 34

This example describes the preparation of paints using the prepaints of Examples 1 to 6.
The paints were prepared by mixing the pigment prepaint(s) with the binder prepaint(s), then
adding the thickeners, water and colorants and mixing well. The Stormer viscosity, ICI viscosity,
and pH were the equilibrated measured values.

Best fight tone and deap tone paints

b Good light tone and deep tone paints

36

Prepaint (Ths.) Thickener (1bs.)
Paint White Exterior FPVA Hlat Acrysal  Acrysol Water Colorant
No. Plgment Extender Bimder Acrylic SCT-275 RM2020 (Ibs) (ibs.)
. Pigment Binder ~  NPR

(Bx1) (Ex2) (Ex 4) (Ex 6)
34-1° 353.86 278.0! — 30697 10.40 1400  149.68 —_
342" 23596 351.50 17730 46.09 26.40 1120 23706 —_
34-3* — 516.00 — 35100 3268 — 14645 162
344" —  500.00 206.58 53.70 43.48 — 23706 162



Calcniated Properties
BMeasured Equilibruted Valnes
Paint Stormer ICI pH Volums* Weisht® PVC Volume Weight Density
No. Viscoslty Viscosity e Solids  Solids

Xu) (cp) (gallons)  (fbs) () (%) (%) (b/gal)
34-1° 102 1.15 376 100 111292 45.05 35.08 50.66 11,13
-2 101 047 230 100 1085.52 50.04 30.08 4568 10.86
34-3* 110 1.90 902 100 1046.13 3994 35.00 4792 1046
344" 121 1.80 870 100 1045.82 45.09 29.76 4325 1036

¢. There was 0.44% dispersant based on dry pigment and 7.48% coalescent based on dry polymer.
d. There was 0.46% dispersant based on dry pigment and 7.40% coalescent based on dry polymer.
e. Thevo was 0.50% dispersant based on dry pigment and 7.00% coalescent based oo dry potymer.
?ano.mmeﬁypimﬁlmm&lewm.

;
4 Prepaint (ibs.) Thickener (ibs.)
m Paint  Whito  Exterior PVA Wt Acysol Amysol  Water  Colorant
n Ne. Pigment Extender Binder Acrylle SCI-275 RM2020 (bs)  (Ibs)
" Pigment Binder . NPR
" @x1) (Ex2) ()  (Ex6) -
=: 34-5 31456 137.00 — 32B00 1782 1758 2342 -
Q
(]
(]
Calelated Properties

Msasured Equilibrated Values
Paint  Stormer ICT pH w PYC  Volhume Weight Density
No. Viscoslty Viscosity Volume e Solids _ Solids

xu) (cp) (gallons)  (lbs) %) (%) %) (Ibs./gal)
34-5 104 119 895 10000 104413 3694 2996 4326 1044

There was 0.43% dispersant based on dry pigment and 7.43% coalescent based on dry polymer.

37
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Prepaint (1bs.) Thickenor (The.)
Palnt Whits  Exterlor PVA Gloss Acrysol Acrysol Water  Colorant
No. Pigment Extender Binder Acrylle SCT-275 RM2020 (lbs) (Tbs.)
— Plgment Binder = NFR
(Ex1) (Ex2) (Ex49 (Ex5)
346" 389.40 — — 53037 —_ 1520 98.44 -
347 383.98 —_ 8533  294.89 2240 2600 21767 —_
I
b.
Calculated Properties
%mu Equilibrated Valnes
Stormer ICI pH Weight PVC Volume Weight  Denslty
thl Viscosity Volume = Solids Sollds )
‘g (op) (gallons)  (The) %) (%) (%) (bs./gal)
e ) 1.19 854 10000 1033.4] 26.00 35.00 4691 1033
102 1.05 820 10000 103027 30.00 29.90 4243 10.30

9!

There was a 0.40% dispersant based on dry pigment solids and a 10.00% coalescont base on dry polymer
There was a 0.40% dispersant based on dry pigment solids and a 7.97% coalescent base on dry polymer

.EEFBTTI' E

R  PertD- [nterior Flat
Prepaint (Ibs.) Thickener (Tbs.)
Paint  Whitt Interfor PVA Fiat Acrysol Actysol Water  Colorant
No. Pigment Extender Binder A:rylle SCT-27S RM2020 (lbs) (bs)
Pigment NPR
(Ex1) (Ex3) (Ex4) (B 5)
348 31456 28069 17731 46.09 24.00 20.30 230.22 —_
345 11595 590.05 30.04 — 34.60 - 336.19 —
3410 e 496.07 206.55 53.67 41.92 —_ 236.60 162
34-11 - 64399 62.04 —_ 5136 -_ 320.17 162

a  Puints 34-8 and 34-10 were best light and deep tone paints.
Paints 34-9 and 34-11 were good light end deep tono paints.

8



Caleulated Properties
Messured Kquilibrated Valwes
Paint Stormer ICI pH Wi PVC Valame Weight Denalty
No. Viscosity Viscosity Volume - Solids Solids
XU) (cp) (gallons)  (Ibs) (%) (%) ) (1be/gal)
343 29 1.05 845 10000 1093.67 50.00 30.00 45.88 1094
345 M 0.70 8.50 10000 110683 75.1§ 24.99 43.08 11.07
34-10 120 190 8.60 10000 1034.81 45.04 2999 4336 1035
34-11 108 1.88 8.80 100.00 107756 70.00 25.05 41.74 10.78

The parcentage disparsant on dry pigment was 0.45%, 0.48%, 0.50%, and 0.50% for paint nos. 34-8 to 34-11,
respectively. The percentages of Coalescont was 7.53%, £7%, 7.00% and 7.00% for paint nos. 34-8 to 34-11,

wpwﬁv-ly-

= o
iy PatE-—Inferor Satin Paint
-
H Prepaiat (lbs.) Thickeser (1bs.)
W Puaint White Interier FPVA Fimt Acxysol Acrysnl Water Coloramt
0 No. Pigmeat Extender Binder Acrylle SCT-275 RM2020 (lbs) (1bs.)
bou B Pigment Binder ~ NPR
I Ex1) (Ex3) (Exe) (Ex§ -
bk
M 3412 31456 138.00 319.00 — 24.96 21.40 229.76 —
[
Qb
{1 Ths paint was a better light tone paint.
Calecalated Propertics

Measured Equilibrated Values
Faint Stormer ICI pH Weight PVC Volume Weight Demlty
No. Viscosity Viscosity Yolume = Solids Sollds

Xu) (cp) (gallors)  (fbe) (%) 0f) (%) (Ibe/gul)
3412 93 091 837 10000 1047.68 37.05 2999 43,54 1048
The dispersant in dry pigment was 0.43%.
The coalescent in dry polymer was 7.42%.
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Paxt F - Semi-Glogs Paint
Prepaint (The.) Thickener (Ibs.)
Palat White Interior PFVA Gloss Aerysol Acrysol Water Colorant
No. Pigment Extender Binder Acrylie SCT-275 RM2020 (ibs) @bs.)
Pigmeat Bhader NPR

(Ex1) (Ex3) (Ex4) (Ex6)

3413 38398
34-14 359.89

294.89 8533 2240 26.00 217.67 —_—
34758 —_ 28.80 28.00 255.70 —_

Paint nos. 34-13 were better and good light tone paints.

5t

Calculated Properties
_ﬂ-mul Equilibrated Values
Stormer ICI pH W PVC Volume Waight Demsity
HI..' Viscosity Viscosity Volume == Solids  Solids
‘"ﬂ% XU) (cp) (gallons)  (ibs) (%) (%) (%) (Tbs/gal)
34.13 102 1.05 820 100,00 103027 30.01 2991 4243 10.30
Wis 101 1.19 790 10000 101997 30.02 28.02 4022 10.20

&

disporsant

=

' was 0.40% on dry pigment for paints 34-13 and 34-14.

coalescents were 7.97% and 7.47%, respectively for paints 34-13 and 34-14.

3
Q

Swpplier Informats
Material Name Material Type Supplier
Tamol™ 1124 Dispersant Rohm and Haas Comparny
(Philadelphia, PA)
Tamo!™ 1254 Dispersant Rohm and Haas Company
(Philadelphia, PA)
Tamol™ 731 Dispersant Rohm and Haas Company
(Philadelphia, PA)
Acrysol™ DR-3 Thickener/Rheology Modifier Rohm and Haas Company
(Philadetphia, PA)
Acrysol™ RM-2020 NPR Thickener/Rheology Modifier Rohm and Hass Company
(Philadelphia, PA)
Actysol™ RM-8W Thickener/Rheology Modifier Rohm and Haas Company
(Philadelphia, PA)
Acrysol™ RM-825 Thickener/Rheology Modifier Rohm and Haas Company
(Philadelphin, PA)
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Rhoplex™ 8G-10M Binder

RES 3083 Binder

Kathon™ LX 1.5% Biocide
Triton™ CF-10 Surfactant
Foamaster™ VL, Defoamer
Drewplus™ L-475 Defoamer
Ti-Pure™ R-746 Titanium Dioxide Slurry
Ti-Pure™ R-706 Titanium Dioxide
Ti-Pure™ R-900 Titenivm Dioxide
Ti-Pure™ R-902 Titanium Dioxids
Minex™ 4 Extender
Optiwhite™ Extender
Snowflake™ Extender
Vicron™ 15-15 Extender
Omyacarb™ Extender
Texanol™ Coalescent
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Rohm and Haas Compeny
(Philadelphia, PA)

Rohm and Hass Company
(Philadelphia, PA)

Rohm and Haas Company
(Philadelphia, PA)

Robm and Hass Company
(Philadelphia, PA)

Union Carbide Corporation
(Danbury, CT)

Henkel Corporation

Drew Chemical Corporation

E.L Dupont de Nemours and Co.,
Inc. (Wilmington, DE)

E.I. Dupont de Nemours and Co.,
Inc. (Wilmington, DE)

E.L Dupont de Nemours and Co.,
Inc. (Wilmington, DE)

E.L Dupont de Nemours and Co.,
Inc. (Wilmington, DE)
Indusmin, Inc.

Burgess Pigment Company

ECC Amexica, Inc.

Pfizer

Omya
Eastman Chemical
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WHAT IS CLAIMED:

1.

A set of prepaints sufficient to form at least one paint line, comprising:
8 at least one fluid prepaint x, comprising at least one opacifying pigment;
b. at least one fluid prepaint y, comprising at least one extender pigment; and
G at least one fluid prepaint z, comprising at least one polymeric binder;
wherein prepaints x, y, and z are different from each other; and
wherein prepaints x, y, and z ere mutually compatible.
The sct of prepaints of claim 1, wherein the number of prepaints is from 3 to I5.
The set of prepaints of claim 1, wherein prepaint x further comprises at least one
particulate polymeric binder adsorbed onto the opacyfying pigment.
The set of prepaints of claim 1, wherein prepaint y further comprises at least one
particulate polymeric binder absorbed onto the extender pigment.
A method of forming at least one paint line, comprising:
. providing a set of prepaints, comprising:
i at least one fluid prepaint x, comprising at least one opacifying pigment;
il at least one fluid prepaint y, comprising at least one extender pigment ;
and
ili.  atleast one fluid prepaint z, comprising at least one polymeric binder;
wherein prepaints x, y, and z are different from each other; and
wherein prepaints x, y, and z are mutually compatible; and
b.  dispensing predetermined amounts of prepaini(s) x, prepaint(s) y, and prepaint(s)
z into containers or application devices to form at least one paint line.
A method of forming a range of paints, the range comprising at least two paint lines,

comprising the steps of:
a providing a set of prepaints sufficient to formulate at least two paint lines,

iL at least one fluid prepaint x, comprising at loast one opacifying pigment;
i, at least one fluid prepaint y, comprising at least ons extender pigment ;
iii.  atleast one fluid prepaint z, comprising at least one polymeric binder; and
iv. &t least one additional fluid prepaint x', y°, or z';
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11.

12.

13-

14.

15.

16.

17.

18.
19.

wherein prepaints x, y, and z are different from each other; and
wherein prepaints x, y, and z are mutually compatible;

b.  dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, prepaint(s) z,
and the at least one additional prepaint into containers or application devices to
form a range of paints.

The method of claim 5 or claim 6, further comprising the step of mixing prepaint(s) x,

prepaini(s) y, prepaint(s) z, and at least one edditional prepaint x', y', or z' before, while,

or after they are dispensed into the container.

The method of claim S or claim 6, further comprising the step of mixing prepaint(s) x,

prepaini(s) y, prepaint(s) z, and at least one additional preppint X', y', or ' before or while

they are dispensed into the application device.

The method of claim 5 or claim 6, further comprising the step of adjusting the viscosity of

the dispensed prepaints befre, while, or after they are dispensed into the container.

The method of claim 5 or claim 6, further comprising the step of adjusting the viscosity of

The method of claim 5 or claim 6, further comprising the step of adding additional

materials that enhance the application or final performance properties of the paints.

The method of claim 5 or claim 6, further comprising the step of adding at least one

colorunt to the dispensed prepaints.

The method of claim 5 or claim 6, wherein prepaint x further comprises st Jeast one

particulate polymeric binder absorbed onto the opacyfying pigment.

The method of claim 5 or claim 6, wherein prepaint y further comprises at least one

particulate polymeric binder absorbed onto the extander pigment.

The method of claim 5 or claim 6, wherein the method is carried out at a paint

menufacturing facility.

The method of claim 5 or cleim 6, wherein the method is carried out at a point-of-sale.

The method of claim 5 or claim 6, wherein the method is carried out at a point-of-use.

The method of claim 5 or claim 6, wherein the method is controlied by a comparter.

The method of claim 5 or claim 6, wherein the number of prepaints is from 4 to 15.
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A fluid titanium dioxide prepaint useful for formulating a one pack, pigmented Iatex paint
containing other paint ingredicnts, which prepaint consists easentially of at least one
opacifying pigment, et least one dispersunt, at least one thickener, and water;

wherein the dispersant(s) and the thickener(s) are mutually compatible with the
pigment(s) and with the latex paint ingredients, and

wherein the prepaint has a volume solids content of about 309 to ebout 70% and
a Stormer viscosity of about 50 to about 250 KU.
The prepaint of claim 20, wherein the volume solids content is 35% to 50% and the
Stormer viscosity is 60 to 150 KU.
A fivid titanium dicxide prepaint useful for formulating a one pack, pigmented iatex paint
containing other paint ingredients, which prepaint consists esseatially of at least one
opacifying pigment, at least one dispersant, at least one thickener, at least one film-
forming or nonfilm-forming polymer, and water;

wherein the dispersani(s), the thickener(s), and the polymer(s) are compatible with
the pigment(s) and with the other paint ingredients, and

wherein the prepaint has a volume solids content of about 30% to about 70%, a
PFVC of about 35% to 100%, a Stormer viscosity of about 50 10 about 250 KU, end
wherein the prepaint is stable to sedimentation.
The prepaint of claim 22, wherein the volume solids content is about 35% to about 50%,
the PVC is about 50 to 1009, and the Stormer viscosity is about 60 to about 150 KU,
The prepaint of claim 22, whezein the polymer is adsorbed onto the opacifying pigment.
The prepaint of claim 20 or 22, wherein the opacifying pigment is a material selected
from the group consisting of titanium dioxide, zinc oxide, lead oxide, a synthetic polymer
pigment and mixtares thereof.
The prepaint of claim 25, wherein the opacifying pigment is rutile titanium dioxide.
The prepaint of claim 25, wherein the synthetic polymer pigment is voided latex polymer
particles.
The prepaint of claim 20 or 22, wherein the dispersant is 2 material selected from the
group consisting of 2-amino-2-mecthyl-1-propancl (AMP), dimethylaminoethanol
(DMAE), potessium tripolyphosphate (KTPF), trisodium polyphosphate (TSPF), citric
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acid, polyacrylic acid, diolefin/maleic anhydride adducts, hydrophobically-modified
polyacrylic acid, lrydrophilically-modified polyacrylic acid saits, and mixtures thereof.
The prepaint of claim 20 or 22, wherein the thickener is a material selected from the
group consisting of ASE, HASE, HEUR, cellulosic, hydrophobically-modified cellulosic,
hydrophobically-modified polyacrylsmide, polyvinyl alcohol, fumed silica, attapulgite
clay, titanate chelating agent and mixtures thereof.
The prepaint of claim 22, wherein the polymer is selected from the group consisting of
acrylic, polyvinyl acetate, styrene-acrylic, styrene-butadiene, vinyl acetate-acrylic,
ethylene-vinyl acetate, vinyl acetate-vinyl versatate, vinyl acetate-vinyl maleate, vinyl
acetate-viny] chloride-acxylic, ethylene-vinyl acetate-acrylic polymers and mixtures
thereof, further consisting essentially of up to about10% by weight of the polymer of
functional and other monomers.
The prepaint of claim 20 or 22, further consisting essentially of at least ons additive
selected from the group consisting of acid, base, defoamer, coalescent, cosolvent,
wherein the minor additive is present at a level of less than about 10% by weight,
based on the total weight of the prepaint.
A fluid pigment extender prepaint useful for formulating a one pack, pigmented latex
paint containing other paint ingredients, which prepaint consists essentially of at least one
mineral extender, at least one thickener, an optional polymeric binder and water; wherein
the pigment extender prepaint has a volume solids content of about 30% to about 70%, a
PVC of about 35% to 100%, and a Stormer viscosity of about 50 to about 250 KU; and
of the other prepaints desired to be used therewith.
A set of two prepaints useful for formulating a latex paint, comprising:
(2) the prepaint x of claim 20 or 22; and
(®)  afluid polymeric binder prepaint z which consists essentially of a water-borme
polymeric binder having a Tg of about -30°C to about 70°C and water;
wherein prepaint z has a vohume solids content of about 25% to about 70%
and a Brookfield viscosity of less than about 100,000 centipoise at a shear rate of
1.25 reciprocal seconds; and
45
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wherein the prepaint ingredients are mutually compatible with each other
and with the ingredients of the ather prepaint in the set.
The set of prepaints of claim 33, wherein prepaint z cousists essentially of a water-bome
polymeric binder having a Tg of about -10 to about 60°C and water, a volume solids
content of about 30 to about 65% and a Brookfield viscosity of about 100 to about 50,000
centipoise at a shear rate of 1.25 reciprocal scconds.
The set of prepaints of claim 33, wherein the polymeric binder prepaint further consists
essentially of at least one additive selected from the group consisting of acid, base,
defoamer, coalescent, cosolvent, mildewcide, biocide and antifreeze agent;
wherein the minor additive is present at a level of less than about 10% by weight,
based on the total weight of prepaint.
A et of three prepaints useful for formulating a 1atex paint, comprising:
(a) the set of prepaints of claim 33; and
(®)  «fluid pigment extender prepaint y which consists essentially of at least one
mineal extender, at least ane thickener, an optional polymeric binder, and water;
wherein the pigment extender prepaint has a volume solids content of
about 30% to about 70%, & PVC of about 35% to 100%, and a Stormer viscosity
of about 50 to about 250 KU; and
wherein the prepaint ingredients are mutually compatible with each other
and with the ingredients of the other prepaints in the sct.
The set of prepaints of claim 36, wherein the pigment extender prepaint y has a volume
solids content of about 35% to about 65%, a PVC of about 40% to 100% and a Stormer
viscosity of about 60 to about 150 KU.
The set of prepaints of claim 33, wherein the pigment extender prepaint further consists
essentially of at least one additive selected from the group consisting of ecid, base,
defoamer, coalescent, cosolvent, mildewcide, biocide, and antifreeze agent; )
wherein the minor additive is present st a level of less than about 10% by weight,
based on the total weight of prepaint.
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ABSTRACT
Moethods of providing a paint line end & rang of paints using prepaints are provided. A

prepeint containing opacifying pigment and sets of prepaints including the prepsint are also
provided,
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Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, se le comunica que:

Debe aportar la traduccidn de los capitulos reivindicatorios.

En cumplimiento de! articulo 38 de la Decisién 486, en concordancia con el articulo 85 de la
misma decisidn, se le requiere para que dentro del término de dos (2) meses siguientas & la
fecha de notificacion del presente oficio, complels los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se considerard
abandonada y perdens su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la Resolucién 210 del
15 de enero del 2001.

CESPEDES DE VERGEL
idn de Nuevas Creaciones

! .
El anterior requerimiento fue notificado por fijacién en lista de fecha 3 iy, r{)]

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador: 382 0840
Fax: 382 2695
E-mall: Info@slc.gov.co
Bogot4, D.C., Colombla



